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[ sreg—sragax 28, 1991 |
qrin
yeqa wsaad & fag fagre & anfeat—darw o FER FY AT q4AT | A
frgre 1 ga¥ Afus sAgear ardr Aoty § safs fage snfan, Taeg aa fagqea & &
STl & 1 daTe @0 el 9 ¥ qasT et I w1 § qur e e we SiTet &

frdT< ¥ faT a1 Fea-ga ¥ g gAY g § 1 DAY Y wiwid anfigw afkar 7 § qu
et qfRarT #1 AT ¥ I GBI WINT ST AGATST & & qAA §

qraa FY gAer ¥ FE A SreE aw @ sfyfadl & A a9 IHIE R
feqg St & 58 &9 g, b, ¢ T 4 F7T § 1 TF AAATF Ufrmae sigifeaw (1) gt
t g €T 9gd &1 WgeAqd T {1 Seg qeAqT § a—b, b—c qd c—d & T
quferg Get W frAdt T gu 12 srawqeg fafuearel ®) e T qdr g
fafreraall % aTaTT 9 FA 15 areafiF ayoarad quis () frew 9

QA1 & sreTfedl ¥ gew Y@rge 7.5.5 F arT afaw oy war g qun afgwar
w0 ¥ ot ger @ A, ¥ §-7.5.5—.>11.9.7.—.>9.7.5.—. | faae/l & ¥ gare
¥ atd g °F qq # feafy AF g ¥ gy afew 3 A Anftr qage F qrETT 9T
AT & srsnfeat @re, T, ATg, gErA, ATl qu S F T ) ufraast
areXfyme () &1 €AW AIAET TEAT 4T JAT ard F0 A FEATA At ¥ faee-gea €
R greRfeay ¥ amred q@a 4 b,c, d U 1§ T § A9 Y HA AW st 7T ®
Famr ag §



236 qgAST A8

QA & srstifant F AT gl § ab AW F19vC F1 AW qAY afuw quwr e G
HTIW HT A GI4 FH &, TAT ab AT FII2 1 779 41 &1 § 99 § | G F wyeq a7
WA ARG AU (variables) ¥ @R & atfaw § f5a¥ ab+betcd (R) = e s
geTaF ©7 & Al § 1 A & sl F 7 graweigety @6 F A9 gt ¥ A
EEAQU AT IIT AT SAfE e At § g @51 F N7 Ageayw qrefir g
grgey AE AT | @A H 1S &A T U3 F A" a9t @ik ¥ 11 & e wEEqy

qIeeqfiE qg-uraeE AT W AT § L FT R ga9 afgw 12.87 qur gay w7 1.4 S
stafe faege § Fww: 8.9 Far 0.80 &1 ‘

AT & sfaat § 0’ 9 S afwor s qar gugiar qor 3w ¥ gk
wr a8 9%y fa@R ¥ o 7w #1 afewr §@ F7 § 1 adwd srewan § gra-aqada day
& A wgeaqd we-araew o § fex ot A€ S sarear At # o A

Abstract

Study on the co-efficient of correlation between ridge counts on different Palmar
interdigital areas of the Santhal and the Birhor. By Chaturbhuj Sahu, Depart-
ment of Anthropology, Giridih College, Giridih (Bihar).

The Santhals, one of the largest tribes of India, are found to live in various
states of this country, while the Birhoris most primitive, nomadic and vanishing
tribe of Bihar. These tribes are one of the most ancient ethnic groups of India.
Since hoary past, these groups of people inspite of many adverse situations and

confrontations here and there, are in a position to sustain their tribal virility and
cultural identity.

The purpose of the present investigation is to determine the interdigital ridge
counts—ab, bc and cd and their co-efficient of correlation (‘r’) among 170 male (not
closely related) Santhals and 100 male Birhors (more than 5% of the total popu-
lation) of Giridih district. The human palm characteristically has four digital
triradii, located in proximal relation to the bases of digits II III, IV and V and are
designated as a, b, c and d respectively. Twelve variables viz, ab (R, L and R+L),
be (R, L and R+L), cd (R. L and R+L), ab-+bc+cd for right and left and ab+bc
+cd right+left both have been created from these three interdigital ridge counts

and then 15 co-efficient of correlations for the ridge counts of the interdigital areas
have been calculated.

The main line formula 7.5.5. has been observed high value in both the tribes
and in order of prepondrance the main line formulae are as follows—7.5.5—.>
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11.9.7.—.> 9.7.5.—. . On the basis of triangular co-ordinate both tribes approach
closer to Khasi, Rajput, Sah Bhutani, Nepali and Japanese.

It is observed that both palms show the highest counts for ab and lowest for
be ridge counts in both the cases. The Santhal is having high mean values than the
Birhor in all variables in which ab+bc+cd (R) is comparatively more high. Out of
15 pairs of interdigital areas 13 in Santhal and 11in Birhor show significant co-
efficient of correlation. Bimanuar comparisons show significant correlations in the
three interdigital areas, as well as summed palmar ridge counts.

wraafafas gfe & wwa &1 g &1 vg WAt § ater Ta1 F—granfeay, f@y,
gracaiqerd &7 [ 1L, 1 d 1V | faaz g3 & €9 &1 931 gar araa a7 2 | grEm-
faae F@AT FY M FT AT T AT AIHTAT G I SAIAA F qEA FT IWU o &I
3igT At & g fafeaa wiree @ o aFar § o A oY 1S3 AT SieH AT A
fadl & AR eAd 0T OF-UH FrEifead g & fa¥ wuw 6,6, ¢ T A FR § 1 T
zrgtfena @ fAgay aret X@d § faeg wam: 4, B, C @ D @ Fga & I guer F
Tl BT 9% od T & 1 gAY F FE F AR Nfggwa da 7 AT a9 RESILEER
fra o aeq arsfeas St § ¥ Yfrmaa ardfens (1) 757 § 1 ¥ & @iy qiawT
% gega B g9 ZraXfeAT T AGAT T AgH &7 AEATW § FAAH agd ¥ LM F FLA
TqF1 T AT ¥ eaa gawdT @A g i wafw 3o gfwdl ¥ TTgRfead
&1 7 qt fefvea § iR a @ Uvmaw faduse granfaa da § aar S50 a1

seefefres & ¥ qif o § | wqewar exfefies @a & grafa gl grafead H
Ty AT § |

ghwew gar feedt & 9w ot zidfeaat qar wfaedt & s o) freafafes
QT ga &1 gfqoRT Har—

DCBAtHy.ThI IIIILIV

7% g geaq: ghEr ¥ e Al ¥ § qwlad § A% g gEafaa § a9
qgeaql wrHfa F IFATT AL ST AFAT | grgifya grgRfead ar ar @1F av gu«T A
ot arpfa & arg faase &% a7 @ gfaeqt &1 faafor & § | TG ATTHFA T

" argfene o= fadie sav faar ST §

»

Yt qet atal?l ¥ Axqreifree fagrea ¥ ATATT I gAT qcdt F cticaui ael
3 o uF 7% agfr frwfea a1 § 1 39 agft § 5 A ¥ grEnfe zrgifeaq A wg
Ft @ FTRA g 5 fafwer qat § ater g9 (gredifraz da & F F asd® Fafead
aiXfeaw), i (Fga @ Fw faay ar graRfea st gaen #1 Weaw aree ¥ atear ?)
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qar 1 (grekfeaq) ST GRS F AW AN F AGT AIDF FENFAT g ¥ av gy ¥ 4
WH PN F @NT 79 F q1g feaa gar

faa 1 : gu¥l g¥=t ¥ fafwa wm, zfeaT a, b, c ©d d qar 37 erfeasi &
frer arelt gex Xar A, B, C ud D 5t zaraf war d 1 gou @ ¥ o
& F arare q¥ faew g Y@ @ 8—11.9.7.57 ..t ..

RO are¥fe ¥ amare a3 AT qar wtw F grvr sfwnfaq affwor § 5o
qfe g mfi—

(1) Ufraas gredfeas & fag ¢ wdiw 1 <@ar =mafag 98 §

(2) =a7 ez gra¥feny ud waaz fafwea orgifeaw #) us & e 1 F @
aafaa wg § o

(3) aft = grsdfewd &t 7 @ grENfaTR IAR F Hw NN @ T & DA
¥ awdiE § fera @ 9 Pt war w7 9z A I qwer o
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sods faq=m & ag agwa far st g fe grznfaa< ardfenw & orad & w T
qwr frsfaa &1 o wdRfRar @ gfe & afas Sugea €1 Fo I @ frew Qe
geaifag & §—

(1) @it grefens oY grefea SO srwar A AN srafeaa & o aen-
faaz sreifeaa sgaT F1ieq 1T S €Fa 4 & FIA 77T FIA7 AMfzw |

(2) zrefaax swix ¥ safeaq gralead o 7w, @ara arfs £ O @ o b
1T SOFT FEAT AMRC 31T St afqes &= F T ST A T a5 FE0
aifan arafq A (grsaifaaz greifead) =a(ht 4 hxt)

geq @t gA

24l § i gew x@r §—(1) 11.9.7, (2) 9.7.5.wd (3) 7.5.5. s fafew
ganifaat &1 sfafafae #24 &1 11.9.7. @@ g7, 9.7.5. AN g T 7.5.590 g@
§111.9.7 %1 a9 gt 9¢ Yarait 1 e gF= ¥ faqor gAv g qar 7.5.5. g7 71 q¢
Y@t 1 qEarT § A ST 8 | WU Y@ $A7E FY ST g v g |

gfarg qar faeeil®) & gea J@ga 1w wiew argg § fawsw fHar g—(1)
2rga-7, (2) &rE9-9 wd (3) arga-11 1 & FuiHLor & syran< qx 23q-7 § D @7, 8,
xud 5 ¥ gad § 1 zreg-9 ¥ ag J@1 10 wF 9 ¥ gedr § qav eed-11 § g T 11,
1204 13 § gadr g1 e aqet fafa 0 & faq 5o o aff faear § gafag w&ge
sreana ¥ 0 feafy #1 21ge-7 & =7 ¥ foaar war @)

TAFAT S

T ¥ 5 odama mw A §—(1) awmeE F1e (2) W FIAT GAfNAT F,
(3) eam-aifrgfens Ao (4) ez graad A g3 (5) MRS Fraad DT—si
st grar frafem @ & 1 swra affeor w qafas faweoarat & asaaqd &
fag w& s ¥ @ a1 arw agr NG H§ A argE frera owar qrdt g

ae WS awaw g

FEY AN WIftad AT HYT FT QA A ATATE F rHI< g sy A At
&\ 9 Weaw Fror fevew AW § wvar Q1 § qur Weaw ST FIo § wwr A1 g

TT S FHIT F G 14T §—R>D>P | 57 T & 1ar< T frafawa qgon & fag 17
UF IIYF qTaT & qFar § (wail)

ST ¥ qra iefeww w1 F g¥Ar F a-b Aot wreve A (A gdfedl F g 99
F19E) Qq Wt A aifaa fear a—Fwa W g 99 AIw ) 6-b A FT9E 9 78 A
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st &9 g at ag fAe e far § s owd wfaw gvw Wi dar & S ag gATT
& FF 3w g2 & T oF sier QAelailEs s sutard @1 § qar 9w wa ¥ fag
tefter fe AT & TSI 9 wifed €19 § 1 TR ¥ aiqw srsana § aran & 5 o-b 2
Heug F 1T GIAFH &1 AET FWMATT § qu1 NfAfer gz £ wewmr a1 aFw0 76
grawar & | 3% RUUET o-p AT F19ve ¥ grafeg avw waer swfna gud
(wgramail®], FgtareAt qd aegll, qre eailol, qarltl, oyegliel, dgis] gemie, Fawmis],
ar ¢ ealel, arginisl) a%g aaeqera areeAfiw ag-avaey 03 agy & 79 I
53"3 (é'a:q e regliel) gsrﬁ?r[”], I’T{BT o yeglal, Felee) -g,f;m[gs]) |

FIAE AeAaT | are & FgK saafa & g¥efa fafaqat @ adw 5@ gg
grRC-HTeE A FIET —ab, be o cd— & dfiw greeafes gg-grary fasmar mr & |
T SR FT F1 F9 Sasraar § § 78 afew fag v fowfr o sife qor swonfy § @
femmmar § 1

AT

yegq aeqqq & Ay gure saonfa & 170 geat qar anfew saefy @R ®
100 g&uT (3@ Sraeat &1 5 sfqwa ¥ afus) 1 gt w1 faz faar qar § a9t saw0
farrmer gfae od faeail & sz g fear war g1 QS &Y foady & 9T g, b, ¢ TF
daiifeas #Y uw qqet @Y J@T A g-b, b-c U c-d Ft a-d F wA F faar famr w@n
g A grgfeagi & vy & Q9 ) fady S0

1A S-SR A ab, be T od F O FTIWE F A1 I FA 12 G CATHA
fafeearel &1 faetarr wAT—6 aT-TET &d F S HI9wE, ab (far4-EmET),
be (atar4-ztar) 1 cd (atar4-atar), a1 gror #Y ab+be+cd, X G FY ab+-be+cd T
A g9 F A ab+-beed | 3 fafrrarell F AR 9 KA 15 TR TF-AT
o faEr Y § 1 qreafiE gg-avaem ¢ arE qar ¥ql F g qx fagrer wav
qar 7’ #t aw gfe faae 3 fag frafafes ga saw § aman w@—
(1=r?
Vn

r="13Eq{F qg-avary quiE

S. E.=

T

n=qrqa A deAr
TREIfiEn g-aTAR UTE 7 T AgeAq g1 H (MQ 4 F A (egIC o TWE) HY A0AT
frafafea g & #r wi—

IV (=2)

=5



e EAfF gE-AvaT quis

reaFgAY AY T |

qfcenw T4 fadw

“ areeit 1 i S A AT ¢ fo @t @ swenfaat § qeT [W@gT 71.5.5. 71 7
atw (w3009 sfama aar 41 sfawa) ¥ aar afawar & w5 freafafes g
s v P55 >119.7. - >9.7.8.— 1 AR F 7,55, 11.9.7. @975 @
bt abit A1 ol s oFaaTT § 3o darw ¥ 11.9.7, 1 feafy ¥ w1 o
adn sl s sz 37.0 sfawa § aafs afr ¥ 21.2 sfwa g

T e YRl & oA §ad F 11.7.7. 9 feafe awft vl § wafy frek
#9048 04 Q0.5 rFRTA A1 3 darw ¥ atdy gre § ger @ g7 1177, ;Aaw
at o @ ataw } wafe B i e ¥ froda afkonw faan e ger e gl
a1 feaby ey f seabodt oAl oy B gfas qrdt i §

e 1

qaT LAY HAT FATTEATIAT

5 A1 (ne,170) AR (n=100) &

PR —

oo, L % T % Rt Lt T %
1197 6 30 36 212 99 2902 31 28 59 295
G7s 27 s 28 147 52 1529 15 15 30 150

TAE % 406 66 390 135 3978 39 43 82 4L0
11.7.7 2 iy 12 7.0 14 4,12 3 0 315
994 2 i 7 4.1 9 2.64 2 6 8 40
7.1 1 U 5 3.0 6 1.76 — 2 2 10
104 i 0 6 2.35 6 1.76 — 1 1 0.5
955 4 235 0 0 4 .17  — 9 9 45
11,19 0 0 3 177 3 088 1 — 1 05
11.7.% 3 1.77 3 177 6 .76 — 1 1 05
11x.x 0 ) 3 1.77 3 0.88 — 1 1 05
1119 3 L1710 0 3 0.88 — 3 3 LS

174 §1.17 166 48.82 340 100.0 91 109 200 100.0
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qUIwr 2

IENTAAT 0d fae/I & § qu 47 femfyr

graarfaaz fae/l
"oer faegic SRIC faegic

Rt. Lt. T Rt. Lt. T Rt. Lt. T Rt. Lt T
8 10 18 6 4 10 12 25 37 9 12 21

Forer & gradNfaaz &7 § 79 £ feafy 7 grat & wwan aqax & wafs faag S
¥ T gl & ar QA TR 2 1 i ¥ e sad faodg afcomnr s gar g wfew
fraz &% ¥ QAT gt F Y7 gYN &7 ara T

AT aAgeat

Ffaew qar faedil® § g gfqofeg f1 argdi-aige-7, =ee-9 ud age-11 &
A qraed &1 70 F fAg At gugerar gpa @ fafy &1 syage fear m
g1 4 & srga qrar war § fF done qan fR@iT oy (afie] FraIHl),
ardl (faay 73 e=l™), woga, @ (Radll), gert (waly), Jord (wemise) F
AT & 1

-0
faa 4 : dawoitg gageaar § gara® fa@* w1 &
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atd B0

o, 1 0E d gfeaEt § frwAw @Y ard FIT FZX § | G F 59 0 F7 Fraw
g gy A 5 d yaawisd & gra wfanfes @, o, fafase dfrdt oF gam
i g ¥ Rfrgaw grevfeaw (1) 1 eaT OF atd Fror F zwtar W@ L A Sy
ee qar Swa & 5 gara wd faedie  Yfreee gradfeaw e «n & S € g
1 aive dvar &1 ard B F e § garw qur fRg) A awer @y e gan g
e gt frar 3 atd B $2° qran qan § S A A& agr afas §agh
fagew ¥ gara § 7g F1or 577 q0A0 &) dAQwl®®) & FgETe WIETIw Al F g s 480
7 aar & ot faogra ATl & 108° qF 7 AT AT AT € 1| sEY qur gk § saa
A 216° F qUAT 1

216°=12T3 T fAugi ¢
190°=4#z &g fqusra t”
108° =grgarHT t”

g1° =wiifasa t

66° =z faogma v
52° —gawe wET @it
48° —=gATY t

foar 5 - e, g, facdre qun g fafse Afl ¥ ufraw gredfend (1
&T T T atd FYor)



91 oF 4T sy § O« wew 245
qrevit 3

T grsfeas arwTRaT

qraT arsifeasa CRICH fagix

- Rt. Lt. T Rt. Lt. T
adt —_ — — — — —
abdt 1 5 6 - 2 2
acdt 5 2 7 2 1 3
abcdt 166 155 321 97 . 97 194
abcddt 1 3 4 1 — 1
aabccdt 1 1 2 — — —
aabcddt — — — — — —

174 166 340 100 100 200

AT & Fasrfadt F gy qeo & & g qrgfeq amar qar g1 g F afg
g9 § gg A& 7T g1 A AT H F9 g qafF FE § A1 gre § uswHm a1 g
AT | garA ¥ greifeay o v sqafeafy afg g § wfas § o akfean D A aqe-_
feafq atg gra & afas &1 fowgic § orkfeaw @ Y safeafy fad aig g § & oy
it | swfafaa srekfeaa @ garw ¥ afq g ¥ arfgy g & gaar & «fus faslt 31

Ul 4 q91 5 § w99 919 U7 fagR F 933% A FII0€ &7 4164 JAT {AD
fawaa zwtar qar 1 QA1 & swenfaat & JA7 gl F ab 1 F19E FT AW qA@ afqw
g7 be AT FIIT FT H1T I FA L | ab AT F190 F gead A dara § q T H7
qred {1 (42.524-0.51) INC A F AET AT (41.21:40.52) F gwar ¥ afow § wafw
fazgiz ¥ &Y% zod faoda afvorm @t @ (Lt=39.424:0.51 97 Rt=38.79:0.49) |
ab Qst w130z 1 ArA AAT & T (F F grer wfqmfeq w1 F arqE) 9=

be g cd qsr Fwrave 1 fegfa ff D & senfaat § ab Ot F9e F § quw
& | S SFIX F@ AT FII0E F A G F afgd g § afug & oqwn @I H Aw
g% faadq art afy g § sftrs |1 qvarr @ @



TIgYS 1z

a4

§9T § ST OF HTI0E FY AET 0 eSved frwas

freg & araeafety Qs w1z #Y wsa o7 wded fymaa

Ir—

T LT 4-S. E. o fFo1S. B, -
ab R 42.5240.51 5.164-0.39
L 41.214-0.52 4.934-0.37
R4L 83.454-0.96 9.164-0.63
be R 28.6240.24 4.96540.40
L 26.364-0.43 5.52-+0.39
R+L 54.934-0.89 9.364-0.72
cd R 36.64-4-0.54 4.76 4+0.36
L 37.384+0.49 4,394-0.34
R+L 73.82+0.92 8.0240.62
ab4-be+cd R 107.7841.14 9.434-0.73
ab+be+cd L 104.95+1.03 9.86+0.76
ab+bc+cd R+L 212.734:1.98 18.2141.17
w5

a—

q7
4% R
L
R+4L
R
L
R+L
s d R
L
R4+L
b+bc+cd R
b+b0+cd L
pebet®  RHL

A9 +-S. E.

38.794-0.49
39.42.4-0.51
78.2040.98

24.16+0.19
25.394-0.39
49.423-0.67

35.924-0.51
36.374-0.54
72.2840.98

98.88-+0.99
101.184-1.01
200.064:1.99

o fge+S. E.

4.984-0.39
5.2340.41
9.2240.71

5.1340.32
5.624-042
9.484-0.74

 4.614-0.39
4.724-0.41
9.134:0.72

9.284-0.68
9.68+4-0.73
18.23:4-1.41
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gorrer @t avRI & e all ov gfeiat w9 ¥ ag var wwar § i g
gaaraa A T T g ¥ afuw & R abgbered(R) FoAwen W
Faes €1 ¥ AfuF § 9afs ate gl F A7 aww sawr af g gw A9 aww
(b+bo+cd R+L) FT T ot dara 7 atfas g

vy 6

g9 T aeaEiETa A6 F A7 F19% F faq aeafes gg-gray
qUF ‘o’ 97t F AR

I
FATHTAT qAT HT I ‘© T AT E. S. % Wiy v &1 A
1. ab—bc R—R 0.1340.07 1.61
2. ab—cd R—R 0.2740.07 3.51*%
3. bc—cd R—R 0.1140.08 1.4
4, ab—bc L—-L 0.36--0.06 4.68*
5. ab—cd L—-L 0.224-0.07 2.86%
6. bc—cd L-L 0264-0.07 3.88%
7. ab-ab R—L 0.654:0.04 7.85*%
8. be—bc R—L 0-714-0.04 9.43*
9. ecd—cd R-—L 0.69-+0.04 9.03*
10. ab—bc TR—TL 0.28 4:0.07 3.64*
I1. ab—cd TR—TL 0.244:0.07 3.12*
12, bc—cd TR—TL 0.9140.07 2.47*
13. . PRC—PRC R—L 0.904-0.01 11.7*
14,  PRC—TPRC L—-R+L 0.98-£0.03 12.74*
1.  PRC—TPRC T—R+L 0.994-0.01 12.87*

gyt st TwiaT § 5 wfawa 93



4HR 41

R 4

A1 5 FATHIAG AT FTI FY A7 UF @0es fawas

AL

ab

cd

ab pbeped

ab<4-he4-cd

.

ab+4be 4 cd R+L

AT LS, B,

42.52+40.51
41.2140.52
83.45:40.96

28.62-4-0.24
26.3640.43
54.93-+-0.89

36.6440.54
37.38:-0.49
73.82-:0.92

107.78.4-1.14
104.95-4-1.03
212.7341.98

o fao 4 8. E.

5.164-0.39
4.9340.37
9.16+0.63

4.96£0.40
5.5240.39
9.364-0.72

4.764-0.36
4.394-0.34
8.024-0.62

9.434-0.73
9.860.76
18.214-1.17

————

o 5

fyrire t sacsiety Qs vz #Y A1eT ©F w2oad fawwT

e 4 S

v

[

ab+beted
ab+4-be i ed
ab 4 be4-cd

R
L
R+L

Rieq +S. E.

38.794-0.49
39.424-0.51
78.204-0.98

24.16:1-0.19
25.39-+0.39
49.42:40.67

35.924-0.51
36.3740.54
72.284:0.98

98.88-+0.99
101.1841.01
200.064:1.99

o fae +S. E.

4.98-£0.39
5.234-0.41
9.224-0.71

5.134:0.32
5.624042
9.484:0.74

4.61+0.39
4.72+0.41
9.134:0.72

9.2840.68
9.68+0.73
18.2341.41
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darer a4gT favg”rt‘ & Nl ardl 93 gfEmaT FW ¥ ag qar Fwar ¥ fF garw ¥
garaa arg w0 A fag & afaw § Rl abibotedR) FoAEr AW
S &g & afys g JA0F ¢ gl F N9 awwqw sawr @ 3 g9 A9 FRE

@b+be+cd R+L) FT A T darr § arfes g
| e 6
dure ¥ graiqEra a1 F O F190e F fag qreafis gg-awag
UiE 0’ qqT ‘C FT A
I
e A FT I ‘v % 7 E. 8. % &9 ‘© &1 W
.
., ab—bc R—R 0.130.07 1.61
2. ab—cd R-R 0.27:£0.07 3.51%
3, be—cd R—R 0.114-0.08 1.4
4, ab—bc L—-L 0.36+0.06 4.68%
5, ab—cd L-L 0.224-0.07 2.86*%
6. be—cd L-L 0-26-4+-0.07 3.88*
7. ab-ab R—L 0.652:0.04 7.85*
§. bc—bc R—L 0-714-0.04 9.43*
9. cd—cd R—L 0.694-0.04 9.03*
10, ab—bc TR—TL 0.28 4:0.07 3.64*
1. ab—cd TR-—TL 0.244:0.07 3.12*
12, bec—cd TR—TL 0.914:0.07 247
3.  PRC—PRC R—L 0.904-0.01 17
4.  PRC—TPRC L—R+L 0.984-0.03 12.74*
15, PRC—TPRC T—R+L 0.99::0.01 | 12.87%

* gt st qwiar § 5 fawd 9T
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e 7

fazgiz ¥ saweier &= & 49 $19ve & fog areafs gg-aram
qUiE T qAT U FT AT

FEITHHARAT AT I T FT AW S.E. F WA

‘CFT AR
1. ab—bc R—R 0.0940.1 0.90
2. ab—cd R-R 0.2340.09 2.30%
.3  bc—cd R—R 0.084-0-1 0.80
4. ab—bc L—L 0.314-0.08 3.1*
5. ab—ecd L-L 0.254-0.09 2.5%
6. bc—ed L-L - 0.1524-0.09 1.5%
7. ab—ab R—L 0.5340.07 5.3%
8. bec—bc R—L 0.6440.06 6.4*
9. cd—ed R-L 0.614-0.06 6.1%
10, ab—bc TR—TL 0.234-0.09 2.3%
11. ab—cd TR-TL 0.18+0.09 1.8
12 be—ed  TR—TL 0.144-0.09 1.4
13. PRC—PRC R-L 0.8640.03 8.6*
14,  PRC—TPRC R—L+L 0.844-0.03 8.4%
15.  PRC—TPRC L—R+L 0.894+0.02 8.9%

*ageaqul wFAT qwiar § .05 9T

qIRON 6 qur 7 & aravaena Gat & Qs wredt & fag el wgaEE
IF T 39T U FTAE qwiA Ay DAl @ sl F didt qecege &4 §
At grel F N wgEgt swqw ar wAT § 1 dure § be e Fr9E FT AW qAG AfAF
(r=0.71+0.04 TF 1=9.43) gar ab qxt 39z F1 W §IY 57 (r=0.65¢0.04 T
t=1.85) § | 31% Y& & afewrn favw swonfa § ot o wy § (wfewaw 70T (r=0.64
40.06, t=6.4 FAT AT A r=0.53-40.07, t=5.3) |



g1 0 fa@ix saenfa § A« Fr30e 249

Feq TS qEATAT ¥ 37 i1 AA1 & ™ gurew H AT ab TF be qAT AT be AAT
od B BITHT F FAT F AT AgeAY  qreeTliw ag@rar g1 gA | faR@e & @
gt & v Ageaqy qREriEd gg-gvaey faar § ok 7 @41 F A7 ageaqy ag-avaey
it faar & 1 afg g F1 faiye O F19ve quv Fie gra 7 fafas O F9w § &z
dore § @il feafqal § wgeagel @g-avaey amr qar § @ fF G ¥ ab (stan) @@
o (afar) F = areenfE ggErEsw g fAArg) wAw g9 F g9 Q9 s
(etar+atar) 1 AAT W I AAF qAEGT F AT AR F Aged @ & 0@
qar g 1

a1 &1 A1 gt Gat § fawgie & afgs § qurggw § 15 a9 § ¥ g1 447,
ab—bc R—R T8 bc—cd R—R F1 BISFT @F1 F 19 Ageaqul ITREF §g-aeqey
qrat T SrafE AR ¥ durw S A1 fa ¥ afafiw @ s g4, be—ed L—L
td ab—cd R—L ¥ #geaqul graeg 70 q1a1 747 | qarer H < F7 A7 99y sfegw 12.87
7 g9y 9 1.4 § gafs fagix ¥ gay afgs am 8.9 qur 9a& F7 0.80 §1

areoly 8 ¥ gdwra afkorrw &1 @1 (FTHFT qav A=), fafrmy (FH)
d it sl (Rall) & gry gEAwAE w7 ¥ q@AT 47 F ) @l ¥ g T gt
goaT & i aeae @t g-grasel § @eed § wgaaqy awaT 9y a¥ ) fafew @y F
gt s @st § fad wgeaqu Gg-gvaew g1 A qod gu g afew qrwealiE wg-mvaed
iw o & @ ot afas fadr § 1 qdf sA S § QrfAT ab ST be qav afar ab 7
be B BITHT 77 T FFaL@=T F 419 Ageaqy argey faer 1

wfeT ot ge-araedl &1 afeom Sfqa ¥ afom ) gaar § #7181 9gReg &
YerY i F & &= F 19 ageager afkow agF qrar @ q9r 9gaqh gg-aae ay
w Frer @t &1 | Sf ¥ afvorw F e § 30

FAATT STeAaT ¥ e iiE qg-graey o WA BT O FIAGT AT AAGEAT AT
g ¥ afvor & agsT § owg @R § qreeafd gg-avae O A &1 oform g
a7 fafew ol & @t S ¥ w1 g ¥ o &1 qW sfaw 7 fafyal § f@few
At & srfus &1 2ud A7 & @ 98 S99 g TSRz F afors § A frsar § g
qoiT & afcorw & ey &= § aff famar 1 @l sremwal H 9@l & @9 Ageaqe
graey (A3 1 4% aqwrT agr =y gl eagal ¥ aeqes e @91 & 919 ageaqy qg-
gy faer § fpe ot 1S i@ sarent Agf # or @war g, wfew ag frowd fagan o
wFaT & fF 7z eravzafa® e ur fafwe arqraofia gwmg & F1I0 &1 &Fa1 8 |
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AT oA & qor F19ve F fag areeafes ag-geaeg
‘T’ HT HARHF A

g arg

T 8

HAEHTATT FAT AT g1 fafew & s
F T (FTaTH wF srel®l) (Sal®) (Fte))
(R) ab—(R) bc 0.064-0.11 0.28* 0.09
(R) ab—(R) cd 0.174-0.10 0.36* 0.24%
(R) be—(R) cd 0.0140.11% 0.15% 0.13*
(L) ab—(L) be 0.274-0.10* 0.31%* 0.03
(L) ab—(L) cd 0.112:0.10 0.40% o
(L) bo—(L) cd 0.1740.10 0.26* 0.11%
(R) ab—(L) ab 0.58 +0.07* 0.76* 0.23%
(R) be—(L) be 0.7240.05* 0.81* 0.16*
(R) cd—(L) cd 0.634-0.06* 0-74* 0.32*
(TS) ab—(TL) be 0.2340.10* — -
(TR) ab—(TL) cd 0.154-0.10 — —_
(TB) bc—(TL) cd 0.14+0.10 — -
(R) PRC—(L) PRC 0.774-0.04% 0.87* —
(R) PRC—TPRC 0.9340.01* 0.96* —
(R) PRC—TPRC 0.944-0.02* 0.97* —
*ageaqut sraT qwtar §.05 93
fm

1. sgfw, g0 qur frss, @o, foardedar, safreara, 1943

2. 3909, TFo UHo AT &1, Fo, Wrew whyo fiad, 1970, 14, 111
3. gfuas, qoro qur fres, o, frmdesiar =ams 1961



ot O fagik senfa & Qo Freve 251
4. 19, Ao THo JUT A4, Ao, FTo WITHo TiYe 1971, 631, 121-130
5. 9ml, Qo WHo, AT vz T7 T 1989, 127-129
6. ®T, o o, Wo-gao Fre wfaam @@ fao fye 1951 (frmr 1966 ¥
IgHA)
7.  Gt®, Fo, Ao P RO W 1964, 27, 273
8. wzarara, €lo Fo, FaTo fawdte w7 TTWo, faedy fao fao 1966, (e 7o)
9. =EIATETTT, Gro Fo, fife ATE A0, 1967 (370 Fo)
10.  =zrwr waf, qlo, gw@To faedl o w1t SXWo fazelt fae fao 1966
11. a1, $lo o, T e swa (arg7d), 1961
12.  F&, §o, Ao AT Fo 1964, 27,273
13.  §3, dlo o, #7, 1963, 242, 189-190
14, wHIE, g0 FHo, & TIMo, 1966, 13, §1-87
15, &ad, Ao Ho ugo, TeFo Wto, 1966, 14, 112-122
16.  wrq, do dro gar AAZIAT, Fo dro, &7 g gfear, 1967, 42, 149-157
17. &g, sgds, faarm afews sge afstar, 1991, 34, 3, 107-114
18.  grz, I3+, g, 1992, 35, 2
19. dzd, GFo a1 TATTHAY, Fo, gWlo, 1959, 10, 226-236
20. qwHT, ATTo, TRT Ao, 1969, 8, 208-216

21, AqFT, 3o, fasraar, Sgo v fasiar, gFo, AETo XTo QYo 1971,318, 159-
174

22. ¥z, u¥o, AHo WAo fHlwo wmilo, 1975, 42, 233-235

23, 3fqa, Ao TTo THo, Gi-gao o #ifam, 1977, (FTATHT 1980 ¥ 357)
24. gfa", qFe qar fasdy, o, wgats, 1961

25.  FIHT, THo THo TAT AT, UHo HAFTT

26.  Ffaeg, w=e @ar fasay, dYo =gama, 1961
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27.
28.
29,
30.
31.
32.

33.
34,

35.
36.
37.
38.
39.
40,

TIAS A1E
FERT, To, gFATTo AT&To, 1941, 15, 110-130
ferst, tho 1935 (welT 1971 ¥ 95q)
FRAGIFL, dTo THo, ATo WTFo Tl 1951, 42, 383-438
faay, o qaT 77, MEo FW THTe, 1961, 37, 57-62
faard, gae o, &7 g7 sfemr, 1952, 32, 1-13
FHIA, THo Fo, WMo, 1965, 11, 40-46

HIT, THo Fo, o AITHIo Geflo, 1971, 63, 1, 110-120
qrg, wgw, fammm aftws s afsiwr, 1092, 35, 2

G, THo qHe, FA (A73T), 1963, 197, 933-938

ST qar G (}@ w7 1977)

&1, fo o, d-gao Ho fam, aweT 1951 (3F firsr 1966)
FLATHL, do TAT TAGIAT, Fo Hlo, TTHT TGS, 1980

frar, e Taro wHo, N-gHo o ofifam (arwe) 1977

AT, T, Ao Fo f&site Wao, 1975, 42, 233-235
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sfrafem awal § W sagean—famm & =8 afee”

TG NATE TEAN
wwi fgrg favafaarem, armoe

[ sTa—ag 30, 1990 )

qfee & fafwem sarardt & sqaeqr 7 @t fawT @ wew <@g afwd s oAy
SEETRE SuA ¥ Ay 1 dwfas ) awar ¥ 5w 9gdw o o ggr feav) wfaw
fawas 957§ dragdl warsd § faww Y sofefag afeg & sarear &Y o frgst wiw
A7sT AT SaT @ E 1 9T ol aF faww a7 ey @Y ot Uq YA AITATE] &1
ST & AT 971 W qAT A GH T A 52 95F § 0T o0F qeew ¥ g% v A
STTFAFAT G ST FTT FTHE AT AL 07 97 72 T o AT A A gz @
I=9a9 Hifc F7 a1 1 FEgIw F fag faga=rasar &1 sgw gro shofea faw awar

AOEARAT FT KA &1 fraw qqan fawwor & fezw v fow, feg Frer i 9
wife § var &7 qFar § -

J=LX 8y

9H GRS ¥ J uF wavg (faga warg wwar w3, g vag, q@d ga1g), WX X wfew
1 sfafafeea F2ar § fad  Feor fady e &1 sawg G ) A gwd vaw ¥
faw Faw: X=37q faws, aw fave, argar fawa qa HIIT & |

e gfsz 1 @rareuan satearst &1 fow fFar wgt J @R X § qugaas @503
Lar o featis § 1 993 Saa1 g #ar gfic & @il samare 2@ 1 wrarew gdiwon &

a6y smawy § ? gfie ot afewr § 1 qod smae ade ot fafedi § aw A @
g% & 1

* 30 7€ 1990 %t sfo scararn egfe suTeATAATAT ¥ R fear war gty wrAw



254 THATT TATE AT

=9 ST F T G AT gl H 3G AR F-FROT G B q97y F Ysoy
FT | gUIR A F agEIe gerrdaE & fagd & aq@ F1 & faar w0 w14 w9 §
qFaT AT FIO & Afeqed F oF a0 a7 £ w1 ghow gar g faww A ghe EG
Fra1E FT F15 Afaex AG § I USIATE FT AN@ATE (S 1 & & g Iay ey 78
st F1 g7 TG &1 qwar §) o &F wwar § 1 dorfaw  faeqw oF o end smar ek
ag F1F 31T FIO & 19 FHIFIT T FT T62T FIQ@T § |

ANodt waedr § I@UE A gH Sfedar @7 AT I3 § | FU-FRU §§9, g 99
fae Sy AR FW §

J=f(x) @
gt
fx)=LX; f(x)=aebs; f(x)=b Iu X

ar g4t IR F Sfeq Gaa & awT § 1 957 gHH & weasl ¥ ag wagrn ffza @
TF F FT TF & FW N GHAT | a°GT Lay AE¢ § | UF 9w q

<= <~
T —>1,
C:_; 7C1

SUfd a7 § g g Q19 WIH AEN § W% @reEar 7 argwr g1 9ard &
STATE TITEAT FY AARAAT F HTO0 o) &Y GFQAT § AT AT AT FGATAGT F FILT W EL

T
3
>

VWY



afrafga gal § WY saagar 255

gt &1 gw afkfeafy F ardy fagr Fga ¥ | IW AT T AL § Q1T qFR, JI9-
fagga | T AT areqd & 5 oF 13 & 5 SO0 ) 67 3 | g feafy §—

Ji=L X1+ LpX,

 Ty=LyX,+ Loy X, (Haw aeae) (3)
@ wfea feafa H—
J=f(Xy, X, ... Xn) “)

FIRO AT FE F A Y gz F NG Fod @ § ) a7 w9 qrernaer F
AT & @ FTEN T & QI 1 BEd: FE F1F FEorfeq 7g @ § @ gfte ¥ smart
1o 21 omar & fa¥r gw wor A Reafr sy 1 ag I R ghe § 1% sarqrdd &1 fewt
grearaeeT A s & g sifaw gfte st ¥ 3 agt Fr fear &, I FA
TFEN

e & wfaay Frow amermenr w1 feafy § qftz & s F wwad & fag
arare <% ¥ ax gfte & saare Ay wfew § o< qfcfeafant sadt wfew § 15 ag faw
QiR GAITSAE @Y AT AL HT AARA § | IAFIT % foo ux g ¥ feEr faa
T ST @ 9% fRdt e w1 oR WIe & ¢ Ausl 7 gear 6,06 x 102 gt o qrer #
w T ¥ ga} e 93 afedfas @ uF gEy 9y ¥ eruy f5 & | 999 gael-
Ay st it uF feafrer ot G 1 anpat &Y ga A<y dear G F Hw www Ay,
ot UF T T q@T-SIET @A AT AENT § 1 T TR F fag q3aId T
deawdn gerfa ¥ aifeady sage F AER ) aiferst aifaay g w3 faar

sadfaa axart &1 dafaw sl § o o) frar awgw fipar | 98 a1 FsATAfaRT
(Thermodynamics) ¥ gr<r T qart ¥ @l » wrgfew Qo O Y A9, @@
et Y gear ¥ enanfed § 1 WAL ¥ geamafaa &1 qgar &< gaw faw gfe ¥
aqrdt | gEEd & faw s grpfe & fag s wmvEEs e gu afgar Q1 Sl
w@ Fear-gadr afeaddt F g T gusr grearEet ¥ quil ud afeada &1 faw fraifea
w0 ¥ forg | e & w9 3 fadig fraw @ fre wwT @ afcetfea fFar war

(ds)g,y=0 wregraedr F f@Q (5)

(ds)g,y>0 srarearaedt & fag (6)
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et & wreqrean &1 feafa F v 7 fraw sl of smaaw ¥ fw @R B afcagy ds

T & O GAT § AT qwrearaeen F feafy ¥ ds w1 w47 g7 ¥ awfew dan 2

A

Ll Cha/8

S

TwaT

afiEwTr (5) a2 snaife@ =l frow o o & qreeqfer gdw whaafea fey
T A AF FT FHET 9T @R AR | ag Ggrhaw fawe #v ageaged guafy o )

at ar ggfy aftadase gftena gidt § X F3 F97 wwE) S § areargear o
g aFdY § faad frel w1 #1 warg 9 ), @7 @ feqx &, A 17 &7 w41 g, 9 95
# gAR AT A FAgF-ArT S wag g (srafq J=0) 1 7z @y & feafy ¥ | woew g
s fag ag smavas @ X oY o &1 1 wulq @l § @l i ¥ oF fraw @, s
g a9 g1, ©F & Jaatawa g, oF & wremar g1 o wanafas afafward 4 i €

9T ST 9GS FET AT FHT &, TFT AATIL TEl § | AEH ©7 § qfeqdT 9% §1 §
&, arr o 1Y @ 1 erarraTaedn fAaw § agarg AE0 1 gafee afleeo (5) & sy o
g9 gfse & qur gt &7 guay ¥ qud 480 € | gl 93 F I@qUg 39 9 1
e & sqafeas garw gu faasy waf ga 5@ atat & FI0 1

Foamafrat &1 faw @90 F1 guA Searw fEar  odt dAr ¥ aifeaswy aifas s
ataq § zafae @adt adt & gaug gur o f18 Yar darfas awa 9§ 91, O gfe §
arafas sy ) gHgT § GgrEAT NIT BT |

7 faar § s & ofefw oz fafas Q91 #Y  agrar dmam At st 71
TH ¥ 1969 T a1 gaX T 1977 ¥ NI« qUeHT Weq Fpar | @rIATIAT  FT AW AT W
da g 9T gH  qrFEET F fade e o< gy sarA ¥faad 3 9w QA1 Gl A
sfaarfer frar fe—

o= %:ZJ;X,‘

aaiq ‘e & g A afq Ji o X ¥ quaAwe & an & quae gy
stagm ¥ fag fran fF

Lu“‘Ln
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qafq cross-coefficienss &7 wra FWIT AT & | MW" ¥ ag Y fag frar fr @ &7 &
7q o earat feafq #7 AT agar g

Y

FaTATaEAr & Nad dq § g0 99 qregEedT § i gy a9 § v afefeafqat
A ot sifeer g St § 1 gdAww J AR X & 919 949 0F stfeq  q@iwor (4) F g
Wt exaq FeaT 9T aFard | O 3@ T da § o s grr agr 93q fawar & fe e
AFATTENT § Y g0 9T v § uF feq qaedr F1 AT 9GTAT & | IAF  AGIEATIRAT F
77 grqarar  featracar w1 og=q § o grearaedt § 1 g OW g fafad swoa
rzA1q ufeq g1dT § | 39 A9 @Y SorR FW ¥ fag gw  wawfis afafearei & dad
§ % ST S | o '

oF qrarem afafear A—>B oz fagrz &3 aY Fa9 oF & fewr § wfeq v &
afafwar =1 fawr #1 w7 faew fag § awlar T

T F AT 4 A GiEar ged Srgn At s & fag § farar war § w6 5w B
iz wa ¥ A1y FIaT a@dt ST 97 a6 afweds 4 quaar ofkafae g @ aEn
¥\ wm afx sfufisar 4B a3 faare #3 faadt B it a4 ¥ ofcafas @ @war g, @
afafipar &Y wokar e SETT A g






gfafag a=al T Wt syaear 259

off fqad FIIT FT 999 CFATT S5 @S §U | AQIEATAEAT & GIEATFEAT ¥ fawead! v
qT G FAAT ferraedT &Y 17 agar § 9% gead’ qawarazar F g7 ¥ (Far from equili.

brium) ¥ tF % sqgeey #7 safa gt { (time order and space order) | 7z £¥ dwa
2? ayr gz eamfadr ¥ gax fraw T @ Al A R ? P ag g B seAr-
afgdt F fAaw & agare gfe ¥ 98T AR ATEqT §  FUTEAT Y AT TEATT FW
gy qx gad  afefeafaqt ¥ s@en ¥ ogsmEen &1 R g s @ &) d|
gfgesifaa g & |

FIeESTAT F AT

S=kln W

siat k featis &, &1
n!
="1!ng!

N aust & ger § A Ay Mgy o fafe St gl a€ faq quet 1w et §—

Ns
n4
Ny

]

Ny

Q-»MU’""

St @ ax feaq AquE @ denn g8 e W el sat wd e N qqel B
stz =1 fafadl & gear § | 39 arfasar dev (Probability distribution) wear SeaTifaE
sifasar o1 HET JTET ] )



258 TGATY THIT TEIWT

8

5

B

o T -
AT F @ A Fogigar G T B A @tzar a3t ava ¥ qreargen gy feafy dar
v & foad —
. 4=B
qafd arEgEedn § S 7 qizar S agma feax fat &1 s W o afafim

A——>r £ —C

3
B8
/ c
A / \
. 7
¥ teafa g0 SF 4
- // s‘
/s
,/
0 o i

A S C &Y Hiza IH THFT gz R agdt § 9% B F wizar wriq TEd g |
TH 9T IHET A GeAfGF g1 SAGr § 6 g w2y avar §

<t 961 0% g7 0 966w 9fafer ww o e F feqeraear A TFFar & |

el 7t ¥ qatg & 5t N wravalas slalear s TE A1, fqaHT gagn
sudFa sfafpara & faer <ar g1 st arr-ArY srfiafeane &1 wen feqzraear qaar
RIFATEET £ AT | 9% fraff aft ¥ Ieqwd ¥ 1956 F Iefrarg T a7 ¥ uwl fafaq
TamAtTE sqagre w autar fay 1969 TratfgERr ¥ fafaag sfassifra fear | ag afv-
fibar Seiteta saifeesy afafrar ¥ amm ¥ oy arEt g 1 3w afafwar § Cett 5y aizar,
Br- &1 QT 947 F 919 yoy agdl § | wamafas Qw7 & F g LT FIAT



afqafaa @&l ¥ WY sgaear 259

oAt foa® FITO F& 99 UHATT IS @S §U | JFATARAT F  qIRATIEAT & faFeadt o
0% a7 ZHAT fervraedr 7 7 agar § 9% gadt ggwaraer & du § (Far from equili-

brium) ¥ ©F 7E swawar # geqfar 1T g (time order and space order) | 7g $¥ §WT
37 s 7z seAmlaRr & gay fow @ @eT A Fwr ! H wm Y e
afre & fagw ¥ agare gfte F @gs MR e ¥ ysTgEgT A7 AT TEATT Fd
gy qw gaw  afeferfadt ¥ srEmen ¥ osemaem & AT gF: sHFEAT F AT A
gigesiiaa gar § |
AeeTHT F AR
S=kln W
wigf k featisw §, &1
n!
" nalngl

N S &7 HEAT § ST My, Mo e fqfeT Sat sadl Ox fead oyl Y FAw T §—

s ng ‘ 4
ng 3
na 2
Ny 3

M

St <t o feng auEt #) gennr 59 gwR W Gl gl w@d N AT T
iz %1 fafaal & gear &1 ¥ wifawar 27 (Probability distribution) srrar IeawIfce

ifaeRar WY HEr ST § |
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wuRdt F &Y g1 § | OF @1 Wit T daa A1eT g saedn ¥ ¢ 1 O°K av g
& 0 & 9T 21 & ol et & o w7 o & fafa S g, wa S &1 W gar
1 am e qC Ay e FHiEd qX At qTERy g1 FW: S AT WAy Wiy
zdiferg S # gfz wregaear &1 wfwafs & d@afua 3 gau og § gfe & Jafs anmy
¥ ud sreagear wt afwglyg | ow <mmafs afafear §—

A—>B

g fiear ast §NT & ST Sp w7 A Sy ¥ wlaF g S 5 ssawfant @ fraw dFq
W

FeamlaE & @ven @1 wew gHifag gear § 5 W wamafas Q9T agar wEe-
fa gt ¥ seaer ®7 § sqane feaar § 1 gw fovw aw A gl S

T 3

o =7

TaReer H1 it 9y

sqa sifwfear wia § 0w afw ¥ AfaFds oF A1 5qw FIT § &% gady A AT
TTex fawery § 1w ¥, afwwdal 1 waaT feax warg 1 afe gw afasial #1 0@ §
seafa® qaa ¥ g gy § @ ¥ gregraedr § ofw add | ag w1d sfwwds S s3waafa
F A ¥ frae ey ¥ goifeg & so 1 afk gw o aw wAwarfa Y AR agre
T 28 ST afafear 7ra ¥ afafear-ma #) ST F9 FYT oY et afwfwar ¥
9+ fag¥  wamfw @ (Chemical Osclllatlon) @ @ wiw § feqwraear (Steady

State) faznfy s qrearaear ¥ fasr gt ﬁﬁ;g g ?r sr%sm’r‘er ¥ faftgq A9 og=w
A & AFFAT AT G ST

e e s

qreqrgean # fafr %) 4 ¥ B oF avg gafy arearEedt ¥ AE WAt W
weaer afwwdal & a e qer 9o 7% Jard 9T B qfwy & a7 A aaw qar
R S #r wfpar miw ) sy & B o fafywa faeg & wrgt @ W qaATT FIAT 3 |
= feumeT (Bifurcation) frg ¥ 1 4 ¥ B o ¥ fawae afg S g ax B AR
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OF AT AT F Haw F gfeaiaw @it & o e Terft § a3 g ey 1
78 917 FAaa F oo frog & sfager sda gt & 1 = forevamt w1 sowR e
7 faeq ww X & garg frgr )

\
;,E Feereraear
EES A
|3
A
TaYr e
JCgA—

e a7 1 g9% w5y fow femr wm x 7: frarz #7 dq &1 AN afcadq gq
[T 9F1T ¥ s997 ST gFy g—

ds = d,s + dis
FF TG freeadt dat dat # 21 @
afyada ¥ smEr-vEE gt sfansl
Eleci i T geaidy
gfeada SeITET

4,5 F AT GA, >0 sregay <0 g AHAT § 9% dis FT A7 T+ & g afas Sar 2
wq {3 d,5<0 & &t 37 g7 av7 A< Ay sqgfeua g awat § Sudaq qra ¥ 91ge
e 39 F7 § 5% g ¥ SR AT o § 1 gk E 15 & i ds<0
i
!_/‘\\ N I,’x\!_ \Jf‘sv MWNuﬁW (o}
-
PN NN (B)
i e e (d}
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(s
)

U —

fafers a3 wafsat ox feawrgear g vatafas Sae
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vaq wrafes afafeoel § agt wamfes T & sfwalm @ &, mins
&7 & Ce** 3 By~ QT A1 gigar § S afvafaa grar § | st@ Qa7 srrad’ (periodic)
far & & [Cet*] &tz [Br] &1 wrs faed war= &7 grar §—

1 © | O,

e ————— B,

Y
(&) JF5iee Lo (W) ngﬁ)’ ST
(%) srasifea Qo (@) sfzorfaa e
(damped oscillations) (sustained oscillations)

() ¥ da watae § oF et farg e q§=ar § 9% (&) ¥ uF 97 9% (closed curve)
# sar e § ford a6 (Limit cycle) =gx § | g AT99AF T 5 e gt
2 1 ag fore waTT FT S g aHAT §—

Ml

ey afcfeafa § afe X, Y, Z, dm sc i @t dafadta staear s fasr awR @ g
qFHAT 8—

A

Y

/

/

_____
2

x  b(lorents)
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@ ot & AT IS § | FATIA WH F1 Feaaedr giafiwa § qar g Asy=eqn
qigfee® & 7 g@iew phase- plane plot & soifafy #ar &, @it =g gfews &
crfafr & ATETX 9 S9HA AL F ST HAT Y | G WA 30 wergenn q «ff syagar
g o aw &

afe X, Y, Z, & g

dx dY _ dZ
i@ g
f1 @diETor T IH1T G al

dx

dt=—(y+z)

dy
Fr =X+{ay

dt =b+z(x—c)

iz afs qdFor g TH1T g (AR qHEHT)

dx

T Z=—gX+0oY
dy
a;-——XZ—[—rX—-
dZ

C§—==wXY—bZ

sodra aiE ag  fag w3 § O swaean o qafatf frosdi @ sqaedn & agFe
il At g

C&e DA sty fafaw 3 afkwe @ omfafa §  agarc sawr faw
Frgaer GRS T § A AEY (AT ST @At | 39 senEtead A & 33 fratwr &
3Ye ag $¥ weaed A1 § ag faeaen & fawx g

sfyuifag od segafeag  (dwad: gedaftaq) HIT & QAR A g, arew,
areet % fawel, $nte &1 wmadt gz | fed @ et ¥ dwifen wafa gi ST ET
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(& Y §
G

sarfufa £t grafaat G faar &1 gfas F fraal & agar fafor 3@ @ gea
d=e

A5 a, b, ¢, FT @—

a %1 afFar €1 g7 T 4F gAwr b fAdr 6T gw sgwr  gUF qF c e e
afz g@ 3d &9 F) AW T0F av gH 4 F wify F spfa e

59 SFIT 4fe ga 4 &1 3G & wose § geq:

SuR wafs 79 b ¥ a1 wAW ¢ ¥ g€ § | o analual €y faww smfafy 3 frd e
a% 72 § | Tamr snfafy daewr safafs o § i gwar famr fam 99§
afemfag A 2 -

_logN

TlogL
wat anFf gew T 9T gusy aiplal § fawfaa €1 o gwd §, frew gen N AR

qew ueT Arpfaat AT T arafal @ qargue L g, wwse § wr@ aw § N w1 4
g Lara 3§
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FITEH UF a7 &1 F ar gw 3@y &, aad & 4 aff & 4 77 gaifga w7 a5¢ §1
g% at 71 812 77 § afvafae #30 & oy g¥ sas W FT HIYT FIAT TL4AT §—

a

Fata IgHT qUIFTT 2 § s

p=1284 _,
lo

(-]
N

S SFR a T | 93 79 § § B2 w7 gAEgy & qvy § | wq

log8 3log2

“log2~ log >3

o 1T a QA1 F f@d D w1 @ giewe &Y sorfafe § faar F a F guac gar g
afrafag qé‘ fafvm aghel &t @i W gewgfe & @y s a =€ faw

gfsesiia< giar § | 99 a2 9 Yar anar § fF gew argfe & gawgf @y g
gams & fg gw gew @ ¥ 997 arpfy &1 fafr £ & §9 SIEEO A |

T OF @T FY A 9T A afEd € R 7 Fus Gl g sy gt <@y )1 )
Yar #e qT g¥ St apfa faady § S¥ FedE FEy £ ) Tose & wet uw v & fawn

log 3
D—log 3
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% g EI'T'{T%E &) faur
_log2_
D=joa5=0.6309 %

D =y aftwamar e g1 & &1 91 awdl 3
N=1-0

aq4qn
log 2

D=log 3

InN=DIn1

N=ma1 #1 qear § faasr e § | g6 9912 w19 7% #7 fyaio &3 |

log 4
log 3

=1.2618

fastsr & JEe & ger § ow T AT fagqst q91d v SEa grugfa % 4
Y F1€ & axw & wiita G | T afz gwE w7 qF ¥ O 39 ar g4 arpf fafaw woc
F N 9T afz gad fraty & X § @1F a7 aw Foadr qyq qnar & & ag daw
qHS fags 7 gavglfe qen 9T g | 5w avg Spierauski Gasket w1 fawfor gwar
ST war g, fawsr d=1.3652% :

sa fawe shaew saifafe % arg %r fcr@%r Y Wl % gfvasy g¥ § | deEiw &

T dfam ¥ af sarfufa 1 enenr & afwa Givam e, frawr gars fra & adt
st § feats 9 %@r ) 3w wmaTon ¥ @eA wied § 7 daw gerakad gaEiie
A9 F1 qAFY § wEAQT wa4 7 Ay A A TREr nd dga w@ET F 9999 a6 §
Ffeem sfassifoa 63 & 1 serew & fag & JYT-WET & & § 497 Frétaur (electro-
dcPosmon) ¥ i ¥ e e wt frdar P g feaat s e g

fafiww fomm &t e smifufa & frdte & swaaw <aan awa & fafas & foa g1
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TET TR S v:réraf‘:rsa afaffar & afesredl #1187 e @ @ qar @
varfi afadt § 77 afenrn ofcafag 9 § frawr deewr smifwfr & st av fasdr
FA O AW F AT ATy afwd i § 1 warafaE A & 9% w7 9 Seew afww

T R

A

z;g D
i@s; ”

Solid - Solid Reaction

Sra-3ra afafwar
g o & ur  wgeaqdt da, frast afifa & @de § fam & aga @ o
T g, FagmradiE 1 Feer Y 1 g @wwar ¥ afeqar N GwwT @ A AT @ &,
foredf o wvezy gardr gwwar w1 IR & 1 95 T X Y fagra amA AT @
i wpft & s gafe 3@y ¥ segafeaq oF gedafead fead & ox gad o gew
3z & 2@¥ 97 uF frafag sxaear afcafaa 2 &)
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CdxPb weaved AT &1 waet IMA & 1 fag
¥ Sast prea-fassdeiigar q< awrE

firr Mrer fasy qom S HAR gEA
AT ¥ My Feam, gengrare favafaenee, @mEe
[ srg—ga 2, 1992 ]
.
g g1 WY geqT ¥ wa@ ¥ Cd a4t pb F1 fafww wrend sw@wx gda A
FAT: TEFT, TATH, TGF, HT a4 XA afF FEF A W | AAT WA & a1
frgt # DTPA-fasmdofts Cd qar Pb #t Ar@d 1T Fr df | @g qrar A fF SAw
saet & @iz Fromdoftr Cd qar Pb ¥ =t andt @ feg wa Cd qar Pb %1 wFATT
a1t AT A gAY Frswgor qrar afaw o wf | g7 gaw ¥ fag dar & fF R

¥ GEAET NIOE gedl @y HIG arar il g qEa g #Y aaeqr § A H @
aFAT 1

Abstract

Effect of Cd x Pb interaction on their DTPA-extractability from soil after growing
crops. By S. G. Misra and P. K. Shukla, Sheila Dhar Institute of Soil Science,
University of Allahabad, Allahabad.

DTPA-extractability of added Cd and Pb either singly orin combination to a
loamy soil has been studied under field conditions involving a factorial combination
of Cd and Pb used as pollutants. Five crops were grown in sequence (maize-turnip-
spinach-mung-methi) in these treated plots with a view to allow the available Cd and
Pb to be absorbed and find out DTPA-extractable Cd and Pb present in the soil. It
was found that added Cd and Pb increased the DTPA-extractable Cd and Pb in the
soil. More Cd was extracted than Pb when applied singly. The interaction between
the two (CdxPb) gave higher values of extractable Cd and Pb. A continuous

dsoreass in D TPA -extractable Cd and Pb after each crop was observed.
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qar fssdor & fa DTPA #1 garr faed gar araw A0 ag FEY F fod frarfy T
¥ qrr 9TY AT g QEAWIAF qed a1l & fRaAl weAn § wveq g wwy § 1 s Fearé ¥
firg we- ¥ AT ¥ 9AF gERAIfAF o7 q90 O AGHURTA qF F97 Cd, Pb Cr anfy
fargt & 3w qrsT Y @ AT & 9 § gafay TET fafgal § 7 sgual & qar o
qar @ & fre DTPA frssd® &1 watn sfag awar war 1 & fugt § wfaw 93 oy
Cd aar Pb 37 &1 aat %1 frafa & fawg § 1% gaar gaaey agl § safad o &6 aei
F srer-aren qar afenfag w7 F fugl § gy am@r § Ay, 7% o9 anar e,
geq & fg) & gAY Sywfer & frea § SRFTY ST ST FT WA TAFT I AT &
ferar @At |

TARTEHE

g8 ¥ BB @ (1 Mew?) g9F Sa% Cd a1 Pb &' fadm &7 # fawmn
T | JAF @ § e aF Cd 1 "ArAF 0, 25, 50, 100 fagr wfa frefam fagy of
T&t a<g Pb A @@ 0, 100, 200 Far 400 frare wfy frenara fagh w&t ot 1 @
aramst #1 aftafaq w7 & ) e aar | w3 A fesrzg dFfwa o fqad 16 s
¥ oz v grargfaat of 1| g7 So=ifig @€t o waw o ®ad  SWE AT | T wHAl A
F1z 4% ¥ are fag) & g fod oy sitx 9AF Cd qav Pb #Y ara warfas gearedn
QIR (AAS) T T1a & 7F | sreg afeonwy qreofy 2 qar 3 F KA A | 9d
#1 fagy & sg-amafas qo areen 1 F sifes § )

gfeormw qar fa=En

qreolt 2 qqr 3 ¥ wysz & fF e w¥ Cd J9r Pb ¥ waeawq g § DTPA-
frspdufta Cd @or Pb &Y wrar ¥ afg g€ 1 oy A&, srww-araw 1 o 9T Cd 77 Afew
wrar fresfag g$ wafs Pb &t &9 farg w7 Cd qar Pb &1 gwamy fawmra
(Cdx Pb) & DTPA-frswguita Cd a1 Pb &7 S99 A1a1¢ N1 g% |

¥ar s ard s Pb Y gaar ¥ cd fagt g afus  fofoeagds ag e
zaifae Cd #r aifys wrar Faswioa @it &1 Geaat® 1 o ¥ & afona sra g i |
Fawus) %1« 79 § B Zn, Co, Ni @41 Cu ®1 gaw ¥ Pp afus worgdt & fagh arw
afsagia grar g1

Pb & ufus Fromdoiaar w1 uw o wew a3 & @dar & fR @ Hcdd o
Afrw 777 § ¥ afew guAta @Y § wafs Pb & afirs ww | w9% qar Aer 7 fg
% fafaw el ) Pl &1 faega srsmaw & arg ay Faswd s fed § 1 ag A1
f& fagt 1 A€ o frorgor fafy ada afas @ § Cd v faowfvg w30



fraaioe fasr aar g#ig FATT I

Ry 1

4 %1 fAdr & g9 Wa-vamfas qugd

fl-u

T

gaaifear (%)

CEC fasigsa/100 aror faft*
Frafas a7 (%)

wrafas g2 (%)

g AT (%)

gaazg N (%)

C: N «qa

guasa P (%)

guasd K (%)

fafader Ca firefigea/100 ara gy
fafawa Mg v ”
DTPA-Cd

DTPA-Pb

DTPA-Fe

DTPA-Zn

DTPA-Mn

DTPA-Cr

7.7

e
12.5
11,38
0.6
1.10
0.08
0.021
1.5
0.0016
0.011
5.2
2.2
0.35 ppm
0.81 ppm
76.20 ppm
2.51 ppm
15.27 ppm

2.22 ppm

* T go1$ (C mol (P+) Kg™)
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§F §99 ¥ a1 DTPA-frs#deiia Cd @t Pb wizar atar & &Y a8 aqamy
g A ¥ ¥ gowew Cd qour Pb Y 3o atar 9l grw 989 4 % Ao g wmy
FgTwed &7 ¥ afvwa gt andl § 1) fReg Pb &7 atfaw wmar s 9% Cd 9 stfarw wray
1 fronfed g ag aam@r § f6 Pb & FLr & Cd A1 frswdoltaar adt & CdxPh
Fetr figan & waeawq Cd &1 Afas awar &1 frssfaq @0 g d3q § & afk ga &
SEuFl ¥ &7 § ¥ AT ac7 g1 AR afe Pb ¥ A@r Cd ¥ wfaF g av sfww Cd wawii &
& fau Saorem g 1 Cd w7 frares stwa glafaa 1 U feafs ¥ fadr & pp gugy o
3 ¥ T AR

fadw
1. fe2d, ssqo THe qAT A1, T o To, Soil. Sci. Soc. Amer. 1978, 421-423.

2. §zd7, Fo Yo, Technol. Bull. Min. Agric. Fish Food, 1971, 21, 193-207.
3. &Y, Wo, Mitt. Labensm Hyg. (Bern), 1943, 34, 79-90.
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FAROY T F ATAE AT I GF FAA
& afFmzwea w1 Wife

ATYAW TSF TAT HAWT qHeS
afwg seqaw e, fawa fava@awg, Iswa (Ao oo)

[ seg—wr= 15, 1990 ]
qIiw

sega 997 § g fFeT waw #1 afeeT sife 9z o afcoms §1 gaa A0y g9
F 379710 FIT g fag 8 o wfeaw &t & fag Aa & d0a g

Abstract

On the degree of approximation of a function by the Norlund means of Legendre
expansion. By Ashutosh Pathak and Maneesha Sakalle, School of Studies in Mathe-
matics, Vikram University, Ujjain (M. P.)

In the present paper we prove a result on the degree of approximation of a
function using is Legendre expansion corresponding to Porwal’s result for Fourier
series.

1. @ fF f(x) (0, w) TUE F ATEF GHAIFAAIT FAT g | §€ FOAT § G
afe ot &7 (1.1) grer faar srat g—

f(6)~ é‘; fin) P (cos 6) (1.1

Wt Py (cos 6) nat wNiug-@gae § qan

foy= 2T 58 Py (eos 9y sin 4 d 4 1.2
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(1.1) % wau 031 & Fifes s (0) (1.3) & g faar simar §

S,,(0)=l§‘0 AK) Pi (cos 6)

(1.3)
weaeg (1.2) ¥ g9 90 ERE
Sa(8)= k%o ~(2—I§—-+—1—) (@) P (cos ¢) Pk (cos ¢) sin ¢ d ¢ (1.4)

az wewifa qw g &
Py(cos ) Pi(cos §)=| : Pi(cos ) K6, &, $) sin g d g (L5)

&t K(9, ¢, ¥) I a1 wAfwa Gad § 6, ¢, F1 QF favway afcsiow gar §

K(8. ¢, $)=[1—cos? §—-cos® $—cos? +2 cos 0 cos ¢ cos Y]/ (1.6)
agr
S” K@, ¢, ¥) sin § dy=1 R
o s@= 3D [T (7 59) K6, 4, 9) Patcos ) sin sindp dy
- éo ) " T, ) Pi(eos ) sin y
=T 1) [ {Pu)+-Pars@) | sin g (19
. X==Co0s ¥
gt
2 AL by eos )
=L P+ Pas} (19
=dx n n+i1 )
n=Ccos ¢
997

7,5@={ 1) K0, 4,9) sin ¢ 45 (110
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(1.1) & TS Areq fawag fa@r smar g
Ly
tn(0)=75; =0 Dk Sn-k (9)

=71>“,, J- : Ty (6) k-%o Pk {z‘i—{ﬂ.-k (%) 4+ Pp—k+1 (x)}] sin  dip
x=cos ¢

= ” T, f(6) Na) sin ¢ df
frasr ag ord T § 5

10 ~FO={" 1T 700 Nath) s

LO—1@)=( ) N sing di, (L1
wgl
W)=T) F6)~f(®)

2. gqueld ¥ Freafafan oo &1 gadt gfore Ao F Fard A g e &
ghawea =1 aife 9 fag fear &

WA A : TAT 0<a<1, 0<d<a ©F afF x Yar farg § &
(" o< are, @1
~ 0

Tet 0<<s<<S, T 0 %(x)—f(x)=0(n"%)

wa B : grar &

0<a<l, o<B<L, 08T, k=>(a—P).
afs xQarfarg g
Ap(x)=0("5) 23)

azt An(r) nt 92 & f(r) X GiaT Adr w7 40

Y |déw)| < Are, Q.4)
- W oigs A ’ .
op%(x) —f(x)=0(n"%) (2.5
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g Aot #Y AT gwadtan & faq deare 30 freafafes wva ©w F afs
gd sfgaea & swata fag fFaT g o

8
$(x, t)-=L [$(w)| P QL—")-du.—=0(1) @6
gt (py) HASAT FEAT FT TF TARHD TAT FFYHA HTFHA § | a9

[—m, ] ¥ x ¥ fag g0 &0 & @0 grar g 1

FeqT 99@ § gH TF G @ (eAFET F1 FIfE F STF AN THIR G e
=3 1 aeqm: 7v freafafas s fag #3010

quy : afz
)

s=], 2 im0y 9
ar .

09 ~)=0(5-) 9

3. w7 # suefa & fag g freafafaa sufasme & srasasar e

wafasr 1: afz

)

St w(u) 55’12/4) d_ o

ar

[t w(u) du=0 (l%i) saf-sat 10 )

0
gqqfea : @At f5

[}
¢(t)-=L ﬁ(—‘i)—;g,ﬁ—”i‘l du=0(1)
dY TaFT @ 7g gar § &

1¢ A
—F;-Sotcﬁ(u) udl? du= so w(u) du

QUEE: GATHAT FIT I

gt ]+ | gt e
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oyw 1 ¢t O(l) w2
O Lkl S A

P, 7, du=w(uy du

0 n

EUINAtS

32

5: w(u) du=0(%;)
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| 2 preinht]| < 4P, 3.2)

a3
(r=1/t)
Wt 4 U 9 HAL G 1 W qarfasT @7 gyafa aedsall & € avg gar g |

=4

safasr 3 : af oge</n, A
Ny(2) sin t=0(nt)

gqufa : 0<t<m/n F AT sin 1<t/

1 D si
<. N(t)=5, 2Pk sin( s’i‘:t',f) sin ¢
! (n—k+

=p, 2Pk

=0(nt) 53
sifret 4 : afE mjn <t<e AT {pg} FTT T FAGATT ST & ar
_ 13 sin (n—k+1) _ [ Pr_

| Na) =5, | 2Pk —0 L - ] 54

gaqf : g W< §

) R C gin (m—k+1)
L Nty | 2ok i

1 n
—Ek4 1)
< P, | sin /2 i | I lfo Pr exp i(n +1) ]




280 qI5F YT e

1
<P Tsmia] |

=0[rf’: ]

L{elt 2 Ppexp i(n—ky} |
k=0

[ safasr 2 & ]
safawr 5 : afs r—a/ne<m @
Ny(t)=0[n sin t]
gaufa : amET 5

1 gk (241
N,,(zﬁ):.l_); /c{o P {jf:) 02+ ) Pj (cos 1)}

1 » '
=P, ,f,o Pr{P'y-kn (X)+ Pyt (x)} sin ¢
X=Ccos 1
L % Pyog) sin ¢
= Ekw % 0(n) sin

1 =n
=0(n. - 2 Pp)sint
k=0

=(nsin t)

swfast 6 : afs wn<i<m—a/n A

. P, n? n-tz P,
Na(2) sm(t)=0(t1/’2 o )—l—O <Pu t3l2n)

(3.5)

(3.6

guafe : g9 WA § B a=B=0, ¥ fQ, wn<tm—~1/n ¥ AT Pry(cos 1) F foag

QYATHY FF FT AW FIF 9T gH 91 Erar § |

k .
5 24D

A2 P; (cos t)=1/2 ==12 113 gin £)~13 cos ¢)~1/3

1,y €itk+112 (t—77/4) (14-cOs £)+ Re eltkHUID (t-m10) gip ¢

-+0[n-412 (sin )~ (cos #/2 sin #|2)-41]



ATRIIE ATET FIU TF FaA 281
) . 1 n-k .
. Nu@®) sm(t)=7nk201’k 2',(') (274+1) Pj(cos t) sin ¢
= J"

1 = .
=p, Z, Ph(n—k)® (sin 122 (cos /2%

=[{I,, eXn-k+LDU~TI8) (1 -cos t)}+{Re eln—k+1120-m/2)] gin ¢}
1 .
+5 Z pr(n—k)=2 (sin 1)~ (sin #/2)-1/2 (cos #/2)~1/3
n

gufamr 2 ¥ g¥ g iar §
_nf Py ni? ni2 p. n-liz p
—0<t1[2 Pn>+0 (t1'2 Pn )+0 (Pn t3127)

—o[Prr o [0

tll2 P’, Pn t312

4. 7 N vuafa : gw g § &

O —0)= | wih) Nt b

=TT )

0 win

=1+ 1+I; {0 (4-1)
Ly=[W(§) Na(§) d)

I1=0[£(%/_2_)]:Nn

off)

s Iy 9 fa=r 3,
=" W) M) b
w-7rin

Pmgp—am[n @A T
=] :"" Wip— i) Nul) 6



282 qI3% qgT gHee

_—_o[nj:"" Wig—m) ]

f

o[z (43)
T F gu I, faa Fw § _
77712 .
L= | " W) Naw) sin ¢ df
gHfaET 5§ § g¥ weq grar §

nlia pm=min (W(g)| P(1/d) dip
I2=0[Fn—.[mn I ‘/'l"z ]

L (mmn ) P(1)4) di
+0] i, L,,, W”“]

A2 (T=min k) P(1/4) d
=O[i,—-jmn _¢3;z ]

n

] T W) P(1/4) d*/']

+ofz), T
HqHT GeheuAT A g¥ geg AT § W
12=0(}D;) 4.4
(4.2), (4.3) 7d (4-4) =1 fae oz g4 afvmw & wifts @ &
fadar

1. QeE&y, 3o 41 Y, Wio, Amer. Journ. Math., 1969, X. C. 1. (2), 463-415.

2. %14, %% 9o, Math. E., 1969,'112, 357-363.

3. w9, &o THe, Quart. Journ. Maths, 1956, 1, 81-85-

4. §%E39, U0, Duke Mathematical Journ., 1942, 9.

5. 9raEmE, Ho dro, f-ude o ANfuw, fawn faaframs, s, 1975.

6. fadraY, go wao, 36th conference IMS Madurai, 1970.

7. S, S, Orthogonal Polynomials, A.*M. S.: Colloquiuim, Fublication,
ars, 1959.



vijnana Parishad Anusandhan Patrika, Vol. 35, No. 4, 1992

FHIEFIT el g FAT g FIT AN
geile AT wAi

wardweaties, fama aifat aa gow, s@ye-302004
[ sea—area 31, 1992 ]

L ipatf

Far 9&ft  (Baya Weaver Bird-Ploceus philippinus Linn.) W@ § SA-Gigamr
qeft &1 w1ed@ § 41 TV Qal &7 AETq Y A g2 997 g8t qied w@arg | g a o
qeagq & [T qrar fF adh UFeqrT gF A & 84 wonfaAt F ovei 9 qav F Siww
arr sy § foad 29 wenfaat wiear ot & &1

Abstract

Nesting by Baya Weaver Bird on armed plants. By Satish Kumar Sharma,
Arboriculturist, World Forestry Arborstum, Jaipur-302004.

Baya Weaver Bird (Ploceus philippinus Linn.) is a well known species in Indian
subcontinent. Till recent past as many as 41 plant species were observed in India
which are preferred for nesting by Baya. However it has been concluded by our
studies that in Rajasthan alone as many as 84 plant species are opted by Baya for
hanging the nests, out of which 29 species are morphologically armed ones.

qduqTT waedr ¥ ar 9eft oz wied ¥ faweo agace ge g ) e agarar o
afcone & fF oot g @rE FAT g8 & geae ¥ ST AT SR § | 99T 96T &
qrafag av® Trgdl ¥ ¥ oF 9gq F—Aerdun ¥ aweafadt w1 gaE | Fav wf o
e} qx wiay TEaT § IR s adaw wea ¥ fear war § 1 AR, deglel,
geadeFTl, el gl guil? arfy ¥ qar ot gro wikg § ArerQan §F @R
R Ty T ol Ay g &Y 30 faEl®l ¥ qar g AT Y TR R 9T A
it 9% forwre arsaae Fear o @aran 6 39 qal @ra AT § 40 wonfadt & ol %
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Siad FEE Oy § | aFY guT s ¥ § 25 ganfadl ax gied qewy 3y a1 g ¥
ag v gfaa fear fr aa, fagre, 33w qoar ales ¥ age garfe 9 fsrda w3 fra
STar | wad F 84 wfawa Aerduw gard 93 fRAT AT6T § 1 ARY SRW H 64 wfqwa
Frerdiqur gy 9% 3@ qar | fagre, Sgvar qur afoafendl dme § ditww w@asee
1% dT€ 9T F97 & @aifys sigy 2y A | I, atgaArgAales § 60 sfwa ey
aiferer qX O A | AT, HET NAA, IAL WA, ATEAH, ghearon, dwra, Ay
A g SE-AVET § age wenfy 9% @aifas Sere sfE far war ) gw frame
fq Fosaaw & ag ava wrAw g f qdf aurafao wea & afaw awt ardy A&t ¥
@ & IO g7 NG FY FAT SA 97T FIT @ qafs wew, afewdt o swd A4 F
FALTHT HT AT AN AW F Igw qq¥ o1& 9897 fHAT Svar § )

qaT & DNSTATOr g IaA Gt F¥ A § oF A AT F7 @i Feglel gr Ay
7€ fyady wreg ¥ qar g AerQew g wafta aaeqfy sonfaal & denr 41 9w
og® TS

anT 9ef Siey deF ¥g o aweafaat #1977 FWAT E IWFT FAT A1GR § 9
a¥fY ot 9gd sqse A ¥+ o REy waAr § R war 9afl Slkar, sed @i 9T 9w, o §
g3, soraat ¥ q@t a¥ gafeqq, gt § @wewdr arfeat ar ¥F € avw gfaa ey ax
I gl o gfedt # AAqw gY AT & 1 NEIT gY@ A FlearT FweqfqAy a% Hwr-
Qaur FY feafa w1 fadww frar war g0

weqaw & g gawt arfcfeafas

yEqE@ wewud gEQW  qoedr & Wrifew @@ ¥ % 1980 & 1990 &%
fomaT At |

e ¥ 3w &F AT USAT § F9 gui grar & | 7@t 100 fiye o § 800 fayosite
a% a9t gidl § safe srvrast qugdt ¥ afesw § Wreart qara aw 300 ¥ 500 fao o
aut it § | AT gqqATEAr & g7 § 500 ¥ 800 fosiio gwm awi g & wafF srwast
#1 qugdY ¥ afesw § Wreardl Faw aF 300 § 500 firo o awf Y &1 g ofewm §
a1 & AWreardt da § 100 & 300 fao @vo gaf 1t & 1 Far qaft &7 IAAT ATAGAT

agt ¥ 16 wwifag Qar &1 sfaw awt ™ &G F qar gz w1 gAw afows @0
waT

Torear § a9t ag7 F7 G ¥ afustw aweqfaai gewgfue (xerophytes) TFI
F1 gt § | FF aweafaa’ § g gw F AU w94F v wlE A qqw FT AIHAT F1 9
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gweq FI A | Argl F wfel A yafealy &1 arg 791 270 AT a@r & qar st
qiel T JAAT F HIEAT qYET 0T wAifas N fFar a@r g

sweuaa gfsear

gaer, ar3fee, ST g, Wiexdrsfaw, g, e afg ¥ guq arEr W@ ¥ g6 S
usEarT & gueq 27 S« & sqvs ggAw fear war 1 @gr 9sf awi w1 F gGT
FIET § TIAT USAEATT § FIGIT TF IO7T QO FT Gaa| T 0T 397 § | S5 F97 5747079
Ff &7 #1 st § wa: <q gug gU% waw T FEAT G g7 o1dy § q9T ¥F @I gy
o 8 foady st & =Sradt arer diat qF 1897 o1 |Far 2

gawor & St wfaffe S 9 wewi, W0y agdl, 783 a1z & 47 are 50-50
Wro =YY qzdt 93 Hew 3y gyaa gw @, @ifed & far wav ) SodE F wewEr $Ay,
arafedy, atel, senwal snfs &1 wdqw fear T qOT qor g A qwedfs Y fewrE
fFar aar | it gz st o gafeafy ar agafeafs qar s AT O B AT A
fRar war)

qficorr gar faa=mn

sfas ToeaTT gier & avaT gt war 5 qar et fEs gt et F 32 gt
(Families) & 61 55 (Genera) #1 79 wenfaal (Species) T 4T TFEtSIA qrEl F
2 %41 & 5 #4971 5 gfagt g dia¥ qewar § | W AFR GFA qoeqr § i #
84 SSIfAAT 9 AT HT AT qrar vAT | GEQOF wed § wgt 41 gt F bt a1
FaT ¥ oiaw 3 ¥ 9@ guar ¥ awe qoed § g § sarn genft a qrerqo
3 ST AT ATTIIITF FAT g |

weaad & 1T For 6818 A F fry ¥y a7 9T Ta1 98l F e ATH gr A
AN FHeRTad qAT HEHIAEIT GG Ay gifersy qreo 1 H T AL

gefad qreon ¥ eqee § 5 92.73 wfawa diae FRAR FAE OGS I §
St worestT § Ft2zre gt Y agaar § ud geen W gt ¥ ¥ g aga € SvgEa faz
2T ¥ o Tar qeft afawtwa: s o oF @ifeAl Y Aerdan {g AT § o e
FIT F FTT AYF T, FANT wT eqelrq A qAT AGAT BT AT FW AT A FY

agsy, g arfa o g aw W@y

* AT § wstearT § 30 fax §
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a1

AT T F12ETT QYT 9T A=A

Arerdiqe § ygaa ge-mfeal &1 dear

g} FT THIR garfaal v gear et ®7 gEar
(i) e 29 6323
(ii) Few fadT 55 395
T 84 6818

10.

11.

12.

13.

14.

qereqra § Faeafafes Fegt el 93 fsriqn fHar smr § -

Acacia catechu

Acacia jacquemontii

Acacia leucophloea

Acacia nilotica sub sp. indica

Acacia nilotica sub sp. cupressiformis
Acacia pennata

Acacia senegal

Acacia tortilis

Aegle marmelos

Alangium salvifolium

Balanites aegyptica
Capparis decidua
Capparis sepiaria

Citrus medica

a

@R

& GG

: e

: 3 aga

: gear a9
QA

: gHET

: gSEE! g

L TR

: fee

D FAT

: gy e

: g



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
27.
28.

29.

et QA & 97T SRW F £ fiar g— F IFF FAH E:§

(Mesophytes) T & faad =iel
FY gfee ¥ qar gt sARr SITH T
ANerdow 2g afes gfag srara
T &Y gt £ forad oOig &1 ed
siadr TeAT TEeT A4 FTAT FH T IAT IV AT
F¢ efighy A QT § uF @ud Bl H fg FiAAET

AT q&fT g AT

Dichrostachys cinerea : AT €T
Diospyros montana var. cordifolia : faw §g
Lantana indica : dwd
Limonia acidissima B2
Maytenus emarginata : AT
Parkinsonia aculeata : qrigegifaar
Phoenix sylvestris BCE
Pithecellobium dulce : ST AT
Prosopis chilensiS : faaradt ag@
Prosopis cineraria sl
Rhus mysurensis : gfaT
Securinega leucopyrus : gifear
Zizyphus mauritiana : gE&T
Zizyphus nummularia : AT §T

: AT A%

Zizyphus mauritiana cultivar umran
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grefaa aft sfaat ¥ fefie wafa & i QN E fyaar swiE gafa &

T F 9T FEAT |

eET ¥ oS uedl ¥ sy Afaw gaf 2 & wa: 9t @i Cit:]

&7 @WIT T & | gewEa: FrEied qYel &7 gIEr
£f gugar | ATTATT ST ¥ FiarT qal #7 agadrn
fag Sxdr &1 wergfag Qi v afoat AAATFT T3
(Crown) ®= & ST 8 1§97 wat ¥ wa: qar 9E
¥ gy SiEwl B AR F q yafoa
wqee At femndt 93t ¥ ‘gt
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e ‘fasmaa’ ¥ amar ot § (waf, §w F)0 0 SRER aret § ufeat g1 e a7 iy
% | wfgsin ¥ afaat freesa 9357 (Pinnately Compound) gt § 5% ga wra: aww
afi ag oy | FRaR Oidl F ol § qala gww ® 9gT G § S afaw wvear y
AT ey E oo fadierer & dow wrerge ¥ & Ave it w feafy &1 A s ww
AN E 1 wwa: AT w1 SiEel A AT arwied W A AW AT awaar fadt ) 0w
araT StEat & 18 O St § @1 A AT g qAT qTha garst’ @ Avar w feay &
AT HLAT § |

37 ¥ 77 Far o7 gHar 3 5 gur g&f) Fewfey amghfrr Ol € guar § sirar
wegfwg qidl 9v iaar qAm FY gafa e @ aswad gd ST worwa § saw
afy® g1 T gaeafaay 9T ur SIgY FGIHET 1 HV GEA] § qOBT AT ZI BT
Gt &1 g9Aar o7 S91ET § qafEm g7 &7 A0 T GATT HT ATTWAFRAT Frat § 1 U
T § 0 aul & wreor G9Y £7 agAar $7 A § aur 73-gT foar g am¥ & 1 awf
F g} rw Hige e 3 ATl T ST Sia a9 S g aA7 UIARATT HT Y-S w7
% 9a@ & 99 gear § | grwaa: wfus giew & wvea W A6t 1 ga fafawar drer-
qqur }F 39947 fag grav & )

HAAAT-ATH

aF werar favafyaen 3 afo foa wal, ste gwiwT e qar aw fawm,
UseqT F 37wt FHarfcay ud afgwiial &1 oarnd & g 5w weaaA ¥ 99F
THR § @A faar

A w
1. &4, Gdo : The nesting habits of the Baya (Ploceus philippinus). J BNHS, 1931,
34, 947-64.

2. SFaIFH, Ao &Yo : Abnormal nests of the Baya Wearver Bird Ploceus philippinus
(Linn.) JBNHS, 1980, 75, 1205-11.

3. 8fga, 1o o : Selection of nesting trees and the frequency of nest visits by
Baya Weaver Bird. JBNHS, 1974, 71(3), 356-66.

4. agr “Blind” or “Closed” nests of Baya Weaver Bird. JBNHS, 1985, 82(3),
658-660.

5. feadfsw, e qHo : Peculiar roosting site of the House Swift (Micropus affinis)
JBNHS, 1950, 49, 551-52.
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oiqf, Tqe Fo : Host plants used by Baya Weaver Bird (Ploceus philippinus
Linn.) for nesting in Eastern Rajasthan, JBNHS, 1987, 84(2), 218-220.

Fg1, Host plants used by Baya Weaver Bird Ploceus philippinus (L.) for resting
in Udaipnr district, Rajasthan, JBNHS, 1989, 86(3), 453-34.
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fgaT ague ¥ fau saw sw= #1 af@R

dto gato AU
TAT FRMAT, NGIT (TAFEAT)

[ sreg—faaraz 27, 1991 ]
i
ST 9T FT FReq fFaT oy agax F MC 75 GAAT 1 TF TERL A FIAT

31 wfger TaF qard o af o q¥ gfonl A fafoss qw F w0 § 18 fow
A sqcqeq 5T a7 § )

Abstract

A family of generating functions for a bivariate polynomial. By B. L. Mathur
Defence Laboratory, Jodhpur.

The aim of the present papsr is to obtain a family of generating functions for
a bivariate Legendre polynomial. Some cases of interest have been indicated. A
few known results have also been derived as particular case of our results.

1. gTamEar

gatezll ¥ qrfid Ardog 7398 ¥ &1 &7 991 § 7frarfer fear g—aan

3 Py, a(x, y) um vA=(1=2 ux—2 vyud4vt)-l2 (L.1)
=0

td

g & F gz 70 gaize ¥ fGOr A577 A feaag qofiET ORar 3—
Q Q 3

5 P, n(x, y) um v¥a(1—2 ux—2 vy+2 uvxy--uy2)-tz (1.2)
=0

m,
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& Py (%, ) 0F Qar fefautagra g 6

Ppn(—%, —=y)=(—1)"" Pppa(x, y); (13)
Py ="V, P, D=7t ") P (14
Pmm(xv Y)=Pm(x)’ POM(xl y) =Pn()"); (1.5)
Poon(l, 1)=(’"’:‘”) . (1.6)
e gg i mafog e &5

Ppun(x, J’)=(mnj_n) xm yn .,

_ _ s__ 2_
1 1 1-m 1-n , x'—I J{,J_.] %))

R [—gm g 3 L T T
&t F, 03 &1 BT 3 |

FaFss) ¥ fifag faxafafeg agedl & fau %€ sas wvaew s 3 § ot
o gW Hoft 3G fafe &1 s @ gu (1.2) g afearfea BI0 ag98 Pp,a(x, y) &
fow $8 Q9% TAEF G &4 |

2. A% AW

fet argfees o qar B & fag gw TIUHT
mfio (I—=x)m (1=p)" (@) (B)n (MM Pryyn(x, y) w vP

9% fawr &% 1 agl feqw agae F eqrT % gawT Hoy (1.7) 3@ 9%

o [mi2] [n/2]
2D xmpyn-2g (3 1)p (32— 1) (1—x)m (1=
mn=0 $=0 ¢=0

. (@) (B), um V8 [226%0) (p+g)! p! g! (m—2p)! (n—2)1]

-
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ag Ao fFaPaaT F X

ity oo 2T D2 =1 (124 (1= 37 31 (@)

- (Blntaq umt2h vit3a [2X040) pl gl (p+q)! ml nl],
ST g% SAF BAAT F afearT

4

n-al2 (xy-Be g [& otl B B+l .
(u) (X) Fs[ 2, 2 319 » X]

2° 27

<

=3 (@ (B A= Q=3P (0] P Dumsh, Q1)

FT I1A FIAT § w2t gFqowr F fqg gay
U=(x*—1) (1—x)*u?, V=(72—-1)(1—p)*},

W=[1—ux(1—x)}% X=[1—vy(1—y)}2
@ g |

g4t avg e a1giees o ¥ faq gw (1.2) grar ofeaifva fagor agae sas eaal
F freafafas & aftarz g 301

2 (@pin (1= )™ (1=3)8 [+ Prn(, 3) um v

m,n=0

1 U+V
=(T)* 2F1(g—, a"; R 1:,'7 ); 2.2)

qqr
2 (1=%)" (@)n [+ Pron(x, ») um ut

m,n=

a  atl . VA=D+U(1—vw)?
‘2— H 2 ’ 1’ (l___vy)g )’ (2‘3)

=(1—yy = exp(1— W) F; (

sigt gfaar & fag gw
T=[1—ux(1—x)—vy(1-p)],

W@ R U, W F o ITAH TG G |
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WS a1z gn freafafas gae a1 = s @—

2 (—xym =y [(m4n)! 2 Pppa(x, ) um v

m, =0

faqm agTR Ppp(x, ¥) F €0 T GEAT Ao (1.7) <@d 9T qur Ao By T g
freafafaa sea grar

m;‘%-_o (1=x)m (1=p)® [(m4-n)]-1 Ppya(x, ) um v

=exp[2—(W+ X)W F, [1; @f ] (2.9)

¥ qeg AW FaT (24) § B I89F P, n(x, y) SO GhaT 0

geT w1 ga Farafafan w76 waa gra s
2 (=) [(n+m)l]2 Ppn(r, 3) s
m,8=0

=explux(1—xy)+vy] Jofu*(1—xp)* (1 —x2)+(1—y?) y3Ju2 (2.5
3. fafire Tmg

Sedws afendt & o qar B agfe® § 1 @@z o quv g A Fafre W T wQ
T FeqT qGIR Poon(y, y) ¥ fAC 3% 9% AT S0 ey

fadaqar, s g7 sy afeorm (2.1), (2.2) qar (2:3) % aIQ-T1 ¥ g=Pml
@y § Y g¥ waw: farafafaa @7 7% wqq aer 9 g—

mE.o (1—=x)m (1—=y)yr m] n [(m+n)l]—2 Pa(x, y) um yn
3.0

—orxyn g, | o o)

1
2 l’iy 1’ 1, W‘n ?

m%'_o (1=x)™ (1=p)® Ppyu(x, y) um yA=(T2—U— V)18, (3.2
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qqn
pi (=37 nl [+ )] Pryn(F, 3) um "

m pe
=exp(1—W)1%) [v*(1—p*)+(1=U) (1—vy)T]72 (33
za¥ i wgy qfeonrsy (2.1), (2.2) @4t (3-2) ¥ #=0 a% §t €ifaq w@I g e
fresfafisn ivg agral® P (x) ¥ faq 7% woT sgeasT F40 § 1
HAAQAL- AT
seaTad & fAq @ At Fo o AW A, ARWF qT o THRMAIT, gafaga®
g aaTE XA § |
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AR AGRETY FT ATE RN

qAR qAT Gl qo ABY
afora qur wifeast faww, stage fGaftoea, sege

[ st—ars 4, 1991 ]
arei

qZIET F AT A qUT griga Sedl-HlaT FAOAE F fawreas qamad e

& fag aeftm ofvwmer & o€ § 1 wfew woraT & qgEar & g9 e ¥ ¥ & g4t 8
SYTRAT FT TS B |

Abstract

Generalization of Lowndes operators. By Poonam and P. L. Sethi, Department
of Mathematics and Statistics, University of Jodhpur, Jodhpur.

In the present paper, the authors have given new difinition of fraction integral
operators associated with a general class of polynomials and generalized Erdelyi-
Kober operators. Two theorems of these operators have been discussed with the
help of Mellin transform.

1. sramEet

fiaerTen® gEEET F e ¥ fag o afeaord steq § 999 SEses), ggentl
udedt aar @l gudall, gayl?, s qar gagard, qatilidl, seeld, S,
qaAT o gewalatsl g T grer & wf afearard gea £ 1 gw &1 s gEEed
F & Y ke FT gadT AT AV GEIST F AT I A AT

GZ’ T )] =24 k- D(a-1) x-b-a-t Sx 1P (x2— 13)213
’ 0



298 qAq 9T 83y
Ty s, ({5 ) (1—-%)8] £) dt (L1)

Zf 1: [f(x)]=2%° k= I(o+1) xB s: 1(t2—x2)°/2

m 2 \z 2 \6
Tl —x)1% S {Z(;;T) (l—-%) ]f(t) dr (1.2)
sgt S':: [x] #haraa gzt gafaq [17, p. 1(1)] agag 7 St #1 giag #@r1 8 )

m [ulm] (—p
S 2 Cm
1=0 .

Apyy %3 n=0,1, 2, ... (1.3)

agt 7%
I'(a+j
(a)J — (a(a)] )

uF A uq quis § qur qOis 4,,,(n, 1>0) aEFes a9 § o awafs ar
gftas 1

. R9E § g ag FeIT W § 5 f(x)eS, gl S MAF § f(x) FA F wwAm w0
S & [ | f(x) | dx<oo TAF aftag wrawe L & fag (g farg &) afimfag a8
foRaT ) qar

fO0x)4  xFqgam & fad

fx)=
0(x—B e~c%) x ¥ gz w1 & fa¥

afz f(x) e S, av (1.1) aar (1.2) ¥ afeaifeg smaed a1 afeae faeafafea
gfageel & steqita @ar §—
@) v 8>0, k=0, m (1.4)

o agfeF ga quis & aur QUF 4, (1, 10) TgHEEE aux § S aqreatas ar
affay €

(i) Re(p+A4)+2yj>—1, Re(a)+8,>—}% 1.5
(iii) Re(c)=0, Re(B+p)+2 y;>0,

RE(O‘)+8"'>-—*, (]=09 L .., [n/m]) (1'6)
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Ig AT AT SF T EHIr & YUTF A,,, BT SIYH A FA FIF 9§91 & qraeg
7§ #1 favarag aiftas agoe, F4a agag q91 Aralga gravsariadly agesl &1 widla
fiFaT ST GFAT § | 9EGT: SIETH NTE Aiealo) F frw e F wcue WIAHw § 0

Ik(1, @) f(x)=2¢ ki-a x-2a=21 j ¥ (g2 _y2je-tie
1]

gy {k(x2—u)%} f(u) du .7
Ki(n, @) f(x)=20a kl-a x27 r wl=27-0 (42— x%)a-112

g1 {k(u2—x2)M% f(u) du (1.8

a>0, 1> —3.
2. wgg qfvorw

g 1 : afg
wf & 1)
&1 gfeqe g aar sfaaey (1.4) g (1.5) &1 gie fdrarar

M { G: :[f(x)l}==z/f(l, s) M{f(x)} @2.1)
gt
- T( ”;+1+71_,)

r=o P(‘—’%ﬂ+y1+a+8. 141

s, =2 Conl gy, 2

[(a4814+r4+1) Pla+1) (kY
Ta+itnr (2) 2.2)

q4qT r>0, aTeafas g |

gaafe : (2.1) & g faea w1 wifta gt §—

M{ G:: : [f (x)]} = S: xs-1(21a k=0 '(q) x—P-2o-1 K 1P(x?— 12)@i2

Tk =12} S, [ z (ﬁ)”(l--«) \ Ft) dr) dx

xz.



300 gAR qAT BT
=2l+a -« I'(a.) Sm tP f([) dtsm x—P-20+5—2 (xz_tz)alz
0 t
m 2 \? 2 \d
k(12 S, {z(;z ) (1 — )_z?) ] dx

m
8, [x] ageal & frr (1.3) =1 STAM 77, ANEHAT JAT AARIT T FA  FFA 97 [

fr #9 3 #00F fafzg 9o arg & a90 X-awrea 1 919 719 FIT 9T [3, p. 201(6)],
g (2.1) &1 Tfgar ga7 geq gar §

a2 gfe
G, ¢ [f)=g() @3
ar
fe={7 1= g0 H5; ) a @4
wat R
CcH1® x—S
h(x)=2—ﬂ_-;J —in m ds (2.5)

79T (1, 8) (22) T afearfaa 1
g s freaifea sfasal & aeata g sfeae @t § 1

() f(x) @ew: &9 § x>0 a91 f(x) e S & T

@ mf G, , ) = afer &
(i) Sfraew (1.3) a91 (1.4) gee 2 § 1

guafe - (2.3) ¥ X7 Fyur FW 91 0¥ oo AT F Aewy x F Wiy gHHAT
I T

[ w6 o de= 2 gt d
0 ’ 0
{2.1) agw
M{ f(x)} 9(1, 5)=M{g(x)}
JI°T AT & | ¥9 ALF

M{f(x)) =—-————~’z({l{ (;?}
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afea ¥ sfae"T ga [16, Chap. 4, p. 275] 1 5938 FI¥ 9T g¥ aifeq % fawar g

g sug (1.1) g afenfes artsa faeamas satsa states &1 sfaema @

gaTd FIET § |
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ATEN AT ATUADRNA qur Az fana=T
& gy ATQT Al F ST qFa

a¥ qF, dto qr fag aAT NSH TFHTX a7
Traafas savrave, gt favafaen, azar (fgr)

[ sreg—wga 7, 1992 ]

Py

R

srgRATESIar- pARAUA AT qar ArgE@ATEgIET SfAARAT & g @
mige ¥ §& sEET gFa qeatd fFY a7 ot qifas faveraw, stadar aqn Ao Ao
Taedy AfFdl gTa ARl qgAEr wAr | wrde e Wik wafww FW § 5 @ swElw
dgel ¥ grEdia qeud IF eifacd 1 G L |

Abstract

Neutral complexes of alkali metals with isonitroso-p-methyl acetophenon and
isonitrosopropiophenone. By Dharm Prakash, B. Pal Singh and Om Prakash Gupta,
Chemical Laboratory, Patna University, Patna (Bihar).

Some netural complexes of alkali metals with isonitroso-p-methylacetophenone
and isonitrosopropiophenone have been synthesised and characterised by elemental
analysis, conductance and IR spectral data. IR spectral data show that hydrogen
bonding in these neutral complexes is dominant factors for their stability. ‘

@FA ggal & arg @Az ET-pAfgENAR AT qqr FrgEIAIgeIETS i
FreT F wgel &7 qeaqq §HF qF Frar o g 3108 5w s ¥ gw 39 fairet & ardim
aTg ATaAl & @1 ggeT-amE & gear 2 9 § faay & g arda aig and &
qeonenF e A Gearfafy o3 wwTw 0g @% g9 59 faie & @ anE SEA i
g3 FE ST FIA | TIHT AT @ ML . HL & 718 M=Na, K, Rb 1 Cs T4
HL —arg@iargaia-p-afaaieieisiaia sgar/qar grzarFIsEN IRt |
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JETIHAT
fertee & §ardd

argETserE-p-AfaatdidEE  fadfe 1 gaT qur g9 gro & ag fafy A
qar zAAES AT F grdar qar sraael £ fafa & Jare far aar

Tty g |qEA B A

a1iiT g sgiaTee qur fade & gamaT agaEl S 15 79z 3% 959 v
% qumaifaa frar aar | fawad & srewc aifeq Bear aar e R SR faa frad
araT grg Far F3AfeT g 0¥ | @ orAFT faamas § g1 fagg Wy # 80° Fo 03
gar faar 7 :

dgel # gAQ »
&I arg waent qar fadte #1 GA-AIAL AJAE H I QAATE A AET GGl F
dearfag fear war | e fasifeq F3@ g TeEATlEd §T I @50 fqead ara gan

FS[ HE T AraveqrE faaw 21 war 9 emsy, 9 LeHigd ¥ g} fagy v ¥ 80°
Jo qT @UAT AT |

fafaaq saoit § 18 Frmeare faa agl gar
afcona qar fadeT

qreen 1 ¥ fadst, sa% g arg s q9r 98 3T ggal (ML, HL) &
3o stfrw qu o, gar Jefes afs3 a7 1 @] § 1 [M=Na, K, Rb &97 Cs, HL—
sgETERET-p-RfaAAANTT  sgar rgEETsE e EAT a91 L=HL ¥ §73
HUTAT] |

YI7: ANET AT A1 AT qAT IAH ATA-HIA FPA@ AT 7 W AR I TF
arg § el ¥ freg A ¥ gt @d qX edifues gear wat ok www F fawed &
ya: @) auil ga1 @FAT F1 oA 3G CaCl, F FI ¢F ShabzT # w@r v |

qfee & Fvse § 9 gAed &T04 @iy @90 AT ST HHA ST qrat %

wafea g s & ot fadst & nawint & w9 9w § frad ag giaa gt § fF 9w

ssdta eqtfaca afrs § 1 afgstn dga g faaast § fadg ¥ g oo A faama®
¥ srfaga a1
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gRIRE (RFTEA) Wagt

4000 ¥ 650 crm—! & a9 g You # fairel gurgas sl aF W@ STEw arda
a1 §EE! F TR AT 5y aF | et 2 § araens aiwe ke ge g

arzRrATEET-p- AT EAT & #9921 § 3300-3200 cm~' 397 2800-2600 cm—!
¥ faega quw ¥ agafog weaw 913 wawiww §F ¢F mzFmsEEIGARET ¥ 3300
1900 cm™! &3 ¥ sgyfora =Yg 97 F7 FAT faits a1y ¥ gaw srquafas gragiow
e vy Safeafs &1 9w § 1 guen dgat § 2300 omi & daF gaw § weaw dimar
oF AT 95 TAT 2900-2600 cm~* &I F srgAEaE AT faite § idfuan.
qar Sifwaq dgel § qeq7 a1 FT CF =T 45 O—H...0 FIWET F FTL g1 FFAT
3 formd =7 gxl § Haga ¥ OF &1 gog fawar § oY arsgdn sonkl qur s
wearfal®l & geron & 9% 8 )

fadsl & ir. €99eT ¥ 99 1650 cm?, 1600 cm=! TF 980 cm~! &9T 1640 cm~*
1595 cm-1 TF 1000 cm- 97 anofys sawnw faar (5 #9900 C=0, v C=N a1
y N—0 =S} 1 fafasdisor fpar o1 awar g« gl # g7 asf @1 fqores o a7 afus
fradl ¥ AT WAT | » C=0, y C=N TF N—0 &7 § &5} a1 afafew 357 = gufeafa
zig-farare ATt dX=AT A gEAEAT #1 §60@ FI ATAT & :

fagaTTarg

queq @nat 1 e TEAFATG 25° 9 10-2 M arEar F fag A Lol

35-40 re-t A2 gt A 101 fagferdsal F gug &) afonal & (@re 1)
wsz 3 FF SErda s 5 AeY Frewang fats HL 3 @17 81g AU FY FraEwAE
SwUsT WA 2 feg ST @FEl #1 G0 dH AT SIWEA ggart § f5 3

g-fagfevasa g1

qewtfaa @TEAT

Swie fad=ar ¥ smare o ari qigst & Sl §FEl #) gwifaw §TE
freraq 190 1 '
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X=CH, Y=H: grgarATEaIaT-p-Afaa A aEAT
X=H, Y=CH, : argaiarggrarsifaaerara
M=Na, K, Rb 4T Cs

FAAAT-TTA

dawga (o wrar fag qar aite dro gwar) fFwafagmad s HAT F JTATY §
fay afss g wigafa Far fogs g e@gf 57 A o

fagm
1. Fzyusd, oo aqr AN §AT, To, Indian J. Chem., Sect. A. 1981, 20A (3)
307-9.
2. wegiaY, do a1 faay, Fo, Chem. Abstr., 1967, 67, 58963 r.
3. B¥RY, QAo dYo AT FIFRT, &l @lo, J. Inorg. Nucl. Chem., 1980, 42, 843-849.

4. 3WgE, AT o AT BFFY, TTo dlo, Indian J. Chem., 1985, Sect. A, 24A
(12), 1066-1068.

5. gaT qUT §FATA, Ber., 1988, 22, 2560.
6. areIT, UFo G qATHF F14, Blatt. Organic Syntheses, Coll. Vol. II, P. 363.

1. Fadl, qo Fo, Heq, Qo Fo, TG, HTTo UFo AT T 2T, THo 1o, J. Chem.
Soc. 1970, A, 292, 1884,

aq wFre qa1 f75 o7o o, J. Ind. Chem. Soc., 1975, 52, 705.

g5, To Feo, F2T. To No qAT T 2T, UHo Ao, J. Chem. Soc. 1969, (A) 2336.
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getatAizEEw & M-afafafada-2 dRifadEn &
NAATET AAFAA

w1 wiaar aqw go gde g
amd fawm, gro uHo 3o wamwmEl faama, AT ()

[ sra—frEsax 20, 1991 ]
qriw
N &fafafada-2 il § TAAMHT F9977 FT geaT WHEATEES
areaw § =T niifyw arwifaaw Nuige w1 ageF fGgaaoagg FE0 A SrEgd W §C

fiFat AT | 77 ASEAT T-qFo 7.3 AL (@ [A TS Tt gead & ®7 A I 7
AT | T qYE UF SIS a<T ured g2 | 79 oA ¥ fenfafa warfa & LEE

Abstract

Polarographic reduction of N-salicylidine-2-aminopyridine in acetonitrile. By
Meena Bhartiya and U. S. Chaturvedi, Department of Chemistry, M. S. J. Autono-
mous College, Bharatpur (Raj.).

The polarographic reduction of N-salicylidine-2-aminopyridine has been studied
in acetonitrile medium using tetra n-propylammonium bromide as the supporting
electrolyte. A pH of 7.3 was chosen and mercury pool electrode was employed as
the reference. A cathodic wave was observed; mechanism of reduction has been

proposed.

gefiT famay ¥ N-gfafafadia-2-imifafd@a (NSAP) & Tiadurfes sraror
&7 FeaaT AT aw F FRar o1 T 40 | GEmisgEa &t A F 99-
TraTafHE AT A gAAr e & (B° ogE qow § QAT ¥ N-gfafafasa-2-
v fafcdT ¥ Goead A g fasgarl TIRE HEgE T Ied 7.3 W @ g+
e 7Y fadw Ay g A aE 1 wWH TW nsifgmamifaan srarse (TPAB) &1
agrw fagq vy & w7 # sgE e A g



312 wigar qg1 Igaar

JAATHEF

zfw NSAP &1 dwmar Sifes gar mga & fafgld & fFar wn s aifes
faviraw TLC aar dgziesqt garon £130 ga% aam @ 5 730561 | NSAP & St
arer fasiy feeesta S & fasr aemis 45°C 21

FFATET FY Srorar DaoIs Fo 039 g sifew  fFat war | faeuet &
Tgfga 0 ¥ fag el gag Arggis gegeTs T Q9T qraEaTEl &9 g ¥ 30°
9T FFAT F q1T F7 FeqT @I 74T 1 E=1.10 V 9 FAET 60 WF mA t10=1.652 mges
s-U2 9T | AINIAAA qRE 9w # Garg 30 ¥dve w@r 7€ | NSAP 1 arman
2.56x 10 M 9% feqx <@t 7 TPAB aYfas fawmr Ffaser #wodl Zo Ulo qo
FT 4T

gfcors qar A=y

NSAP & f-gx 7.3 gx yfidrsziesr fastaq § us $aisr  qivr fash
(g 1) 1 Fmrcerz & o e Y g g€ frgst g 0,080 V AT (F 2) | NSAP &
AFEAT 97 O @r ar § 9 ofkadq 3y a7 99 Aoy 1§ fagr war g | NSAP
¥ TEFAT T 9T AAET G AT FEFAT FT AT GLAT TIQ@T § | GRON 27 I 09
qAT QI F GO0 &SI T eI 47 797 1

@{o.ﬂ@

Cc N

/

H

NSAP & & G qar faikdiT qwa, F OH §9g 4T UF THIF a6 gHav § 4
W it a9 o FETAA § AEAUYF grEgiT av @ rfeata giwa gar )l

. : [ ]
Q2. QP

H

L -
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314 wfar qar wgadr

e 1

drareq @74 491 By, 9 fAE A% AR F AW

grEar mM ¥ iVA® ij/mM Ey, VH
2.56 1.200 0.438 0.860
5.00 1.985 0.397 0.860
7.31 2.595 0.355 0.861
9.52 3.055 0321 0.863
a2

1Y I 9T JTH T THF

h(gwfaa) i; mM , i1/hys ii/h
18.3 0.892 0.209 0.048
23.3 1.045 0.217 0.045
28.3 1.200 0.225 0.043
33.3 1.319 0.229 0.040
38.3 1.446 0.234 0.038
43.3 1.589 0.242 0.037
48.3 1.769 0.255 0.037
53.3 1.924 0.264 0.036

58.3 2.067 0.271 0.035
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zaw faga afeg cawr ofta avg g1 s foar siat 3400 emoe sl &
& A1 § 931 wwaT § o qwaT sgwaia § o sgs faqavenzg ) gwf o @
fasiz<g @®ar § 1) NSAP &1 @rzar ag® a< jye wrA ¥ a1 g wrar § 59y ag
frerd fagaar § v soadie atfafimar Faer faawo gro & fafsa ad @ | e qar
I 1 & wey }Y AT yeAew ¥ waoe Yhag Har g (areeh 2) f5 gIw @) 9T TPAS
w71 arferanioor g1 Xgr & v oy ¥ graSiew w7 gufeafy & s g awar 201

TPAB %7 ¥ Sufeqq Usidele avg &1 srquay @ xq9037 g gwar gl aa:
Qatarggree wreaw ¥ fGor a7y g R CF 79 quT OF qEF  mOET aaaan o Geafafya
fava wa1T gl |

wwve g f& arg Hag g% fggdiza @ om0 @3 qu www EC fewifafa &
ST | '

FAAAT-ATAA

fereafaene sz arawT Y anfos ggraar 3 Mo aar NEET (10 Glo FIT
wgeaqol faa=r & faw Fagar arfaq & o W@

fadw
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5. T, Ste Ao Introduction to Molecular Spectroscopy, McGraw Hill Publishing
Co., 9, 1962.

6. W, o Ao Ao, TV and Visible Spectroscopy, Butterworth, London @@
gewor, 1975

7. AFIEW, Ao Fo AT AIY2H, No, Proton and Carbon-13 NMR Spectroscopy,
Heyden, @727 1978.



316 wfean qar Igad

8. g, o, Acta Chem. Scand. 1959, 13, 249.

9. §da, dto, Topics in Organic Polarography, Plenum Press, o1&, 1970.
10. 3§V, Substituent Effects in Organic Polargraphy, Plenum Press, *31% 1968,

1. e, Fo THo 5o AT 7, 5o THo, Can. J. Chem. 1967, 45, 2377.



Yijnana Parishad Anusandhan Patrika, Vol. 35, No. 4, 1992

A-+geia qea ¥ afcadl §a-m sag 0 staee

dte go {3t qar Wiawa
wfors fawmr, sd eastay wgifaensa, sta < (Yo So)

[ stg—eaeq 1, 1992 ]

iy

A grd § gaAfwewy g & g-yedta z@ & oafwws” wag & wfasar e
HEqIAT URGHIT HNET GEAGT Aq F I9E F weana  (wav aar 3 fawd 2@ gaear
F1 exp(—nt) ¥ FRIGUAT QAT AT § | GEEHRIT T 049 (M) w41 fawig e (1) @
waTg & Sifaaar T g9tT &7 serad gifers qur awe f@fy @ gudwm w9 gu fwer
TIAT ‘

Abstract

On the vorticity of MHD unsteady Hele-Shaw flow of nmon-Newtonian fluid. By
B. N. Dwivedi and Sheelvrat, Department of Mathematics, Atarra Post-graduate
College, Atarra-210201, (U. P.)

In this paper an attempt has been made to study the vorticity of unsteady flow
of non-Newtonian fluid of Kuvshinki’s type under the influence of uniform trans-
verse magnetic field, assuming the pressure gradient to be proportional to exp(—nt).
The effect of magnetic field parameter (M) and relaxation time (T) on the vorticity
of flow have been studied numerically and graphically.

Fafeadl Zor-or watgl # erteat dvaul, Hdemll, awmw= s gor e qar
AR T &7 § ) 3aF § afywia wogdi ¥ o2y wmw & fus w fmar e an
@Al § wna, swgdiga a3 & afvadl 28%-m gate &7 ssaad S8 999 A1 a0
B ETT FT EAT WAT R gear zemrfr AR wrrA-meaew e ¥ fag ol awer @t
qeqad fFar 3 1 983a g9@ w1 39397 werEifan Aew & fao ofead g game A
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sifaaaT & fau sias w17 H7A0 § S AIIET TEART A F 99=F F A 7 1 Fafieen
AT FEAAT 47 THT (M) e F3Ee w1 (T) T4 B AHSET 9% Y qeng
T3I7 £ IAFY ATEAT WiferF TT ¥ q4T ARG F A FT M |

ATT FT FAIHT AT §H

gw @ §uraT Q@ Z—4h & @rw difag AT aIE & 9913 A7 gFAAA
SIS FrAFIA AF F I07 F wAa oF gaER iR x4y =a?, h<z<h ¥ AR
#ifag a-sgzty gea & garg o< fa=ry &30

- fasl § gafreeny $HT ¥ -y a3 & afq gl afadia getso
%1 far w1z gafaw frar war 3, el 39 seam & weawa fF afcq geasia €a qan
dgg dia et faga grer dfod a<ar &1 afq & s gF o 707 § A1 TG F g
agq 17 gENGET AE HiAT—

e \ou _ 2\ Pu 2\
(1+Ta—t") F-—O_‘_T?)t ) ox ozt M<1+Tat ¥ O
5\ SV (1)
(H'TE) a <1+T at) ay+az2+M \I+T5)7 @
_( 2\p_
14T )5 ©)
ou oy
% +2=0 0
wgt
ty u v
tr=—  ur=— y¥=—
a* 0 U,
x_ 9P X «_J
Pr=rog =0 ¥=3
Z*=f, h*——}-l,
a a

A ,
T=(a‘.’7v) fasifa 1@ T9a

e THEHIT qUETFIAT

O YT AEFAT § )



q-TT 9aTg FY wrfaear
drar afgaea 58 96T §—
u=0, v=0, on z=14h

(4) 1 TET I A (1) Fav (2) §F faey & ofq Y g—

/ a \ /%  *p
7o (G +ae) =0

gy (3) fegamar & fF p @ae & 2 § wqua p w9 B x, p AT 1 &7

qrar &

u=f(t, 2) Z—i— agar v=f(t, z)%’i

sgl ¢ IS FET x AT y F |

qIFT (4) F poagy v & wrEt & (7) § § sfgeafog $37 0€

3%p %P
T

q7: (1) qar (2) § u gav v & Fwat #T 7@ TX AN IAH 1T GABAT FI T

(H—T—:t*)P=[fzz—Tftt—(1*"MT)ft—‘Mf]‘i"l'g(t)

Stgt g(r) AEfeF FAT § TAT FT |

qTAT 5 a1 AT GUIGITE § exp(—nr) ¥ | GAFT (9) ¥ g AW AT g

feo—=Tfe—(+MT) fy=—Ae™
sgt nel qar A um faan gar A= §

qrT 6
f@t, 2)=e™ F(2)
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®

©)

Q)

®

©)

(10

(11

g drar staaedl ¥ st (11) 1 ST F@ 92 (10) A FF FW 9 G f1, 2)

Ft freaag faar smar 3—

4 e‘"‘(l_c_@ﬁl_z)

.f(t9 z)z—- a12 cos a, h

(12)
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af =n(l +MT)—{M +n°T) (13)

w4 ¢(x, ) wt e fFHar o7 awar g afe g afgag

2
u cos 84vsin §=0 on r=a or af«:O on r=aqa (14
wgt
x=rcos§, y=rsiné
SEN
¢ -0 as |x|, [y]>o
& 9aa (8) w1 g% H< | Ha
an
85, 3)=(r+ ] jeosd as)

gEiETor (7), (12) qar (15) & fwsfge au & geai &7 faea g faen sar g—

A e-"i /. cosa, z { (x2—3*%) } ]
s V= i
( cos a; h (x*4%) |
‘ f (15)
- Ae-"’{ 005412)1 2 xy J |
v a,? \ cos a; h J [(x*+y)? Jo.

ga1g #1 wfwwar (16) &t frew greo fear sar g—

o Apem(sin g z [ 4x? y* I G 2]1/"'
0 =2 () [+ gyt an

Jeadin &@ yraa (M) qav fesfg w1w (T) &1 swig warg Y wirwar %
wa & fa7 aifers wmad &1 a% o) M aw Tarr fafyg ol & foo wfawar
TIHTER yieg &7 g F

gieet 1

n=1,h=1, 4=10, M=0, =0

T &z 00 01 0.2 0.3 0.4 0.5

0 ¢ 0 1.8477 3.6770 5.4695 7.2074 8.8732
0.2 3 0 1.5954 3.1780 4.7352 6.2546 7.7240
0.4 3 0 1.3977 2.7832 4.1591 5.5076 6.8254
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TR 2

n=1, h=1, A=10, M=0, =0

"TI‘—' &Nz 0.0 0.1 0.2 0.3 0.4 0.5
0 £ 0 1.3143 2.6210 3.9165 5.1915 6.4506
0.2 ¢ 0 1.2389 2.4730 3.6971 4.9065 6.0962
0.4 ¢ 0 1.1702 2.3380 3.4983 4.6490 5.7838

et 3
n=1, h=1, A=10, M=0, t=0.2 -
T 8z 0.0 0.1 0.2 0.3 04 0.5
0 ¢ 0 1.5126 3.0105 4.4741 5.9009 7.2648
0.2 ¢ 0 1.3062 2.6019 3.8768 5.1208%  6.3239
0.4 3 0 1.1444 2.2819 3.4061 4.5092 5.5856
o 4
n=1,h=1, A=10, M=0.5, 1=0.2

T Nz 0.0 0.1 0.2 0.3 0.4 0.05

0 ¢ 0.000 1.0760 2.1467 3.2066 4.2505 5.2732
0.2 ¢ 0.000 1.01432  2.0247 3.0299 4.0171 4.9912

04 ¢ 0.000 0.9515 1.9142 2.8641 3.8054 4.7354

fag=aT

grama da graa (M) g1 fFseg & (7) 1 RonHy giqaar ¢ ) 9gd ad
T FY FrXEl gar @rforat F wieaw F q@wiar wAr g0 foa 1, 2 qar @l 1-4 7 ag
e § fF Z=0 93 warg F1 wfaaar gex § 1 feeg Sav & gean, faaifzar qar aaf @
feesmar § Z=0 9% FIT-Tmew ¥ wiT wAlew § 1 wa: gz fawd fawrar o wwar
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Z=0%rad FusT gg Aqgurafa &1 Ahwa g1 Z ¥ agT & qry wiwear o agar
FI & AT Z=4.5 7 TUFT A7 gaed g A0aT § | 4 Z=0.5 T IT 9% gg
w1y § sqed agt ) qa wive wfr it g

sq1-va1 fasmer i dear 8, WINEdr WA g2ar SEt g AR g A g u
oI & 1 vaua faswea w19 & w13 garg F qrfrear &1 gt g0 Ak wifawar
g7 s3fa qgadr 47 tEeg I 3T F9 g1 ol § |

& @ grawrr &a 3w far g, Ife F @ AR Afaw oo g w1t § 1wl
h=0.5 9% g% wg sifae afq g § g goia &1 w1 FEAETT S q9r 797 w19 &
HTOT TN gEAT & AT AT E

aqq ¥ gfg €9 & o sefgaar <faa @t 30

3@ g FFATT 8@, faary s gar - frast wifaaar 1 9fg @t H
AYT HeT HI-GHT F T F1 TIA T qIA FQ@ § aqr gw) & fFAIfHEAR SvEEw
wfaear &d &1 Farg ¥ A7 ST GHAT A7 |
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qria

Henfag IR F rada gIsgINT F V,,— 2 X P % F17 IHIHA & 99917 R1vi]
gw1a A 9% 35° @91 60°C X fawra.wre & wwrg &1 ws@aq f@ar w9 A €1 afg
¥ qF-wTer SWIEd araT #1 sfgw swrdt qra qay | frgdT-ar i, 350 @ 60" i @i 0y
g% 7% & ag gfg S fawal ax sfaw ot qmr gfg & —o, A v war favmar
Frgafora et w1 35° a1 60° aT XW@T F, —YAi FT AT F1F gWaF F37 90F aifuiway
§ gafirse fegz o 9€ v wiog gfeormt & smimar A7 & fan sn-fagee qar
FO FF GAETET F HVET I KT TS 0

Abstract

Dependence of Joshi effect in hydrogen under ozonizer excitation on rest period,
heating and cooling. By Jagdish Prasad, Chemistry Department, Mceorut Colleye,
Meerut (U. P.).

A study of the influence of rest-period, after aging at V2% Ve, on the Joshi
effect Aiin hydrogen at 35° and 60°C has been carried out under ozonizer excitation.
A pre-aging heating has been found to be more effective for increasing -~ 9, Af. The
discharge current iy increased by a rise of temperature frem 35 to €', the increase
being more at higher potentials, —% Ai decrease by increase of temperature.  Rest.
keeping the tube un-excited at 35° or 60°, decreased — YA frem the maninum
value obtained by aging, to a constant residual value. 7The results have been
explained on the basis of Joshi theory for Aitogether with a few moere suggestions.
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Al & fag rat-fagrg § afyvo-ggw goegre 9@ #1 fafa & afvwem g
7€ 3 1l gwragwr-ferk ggagad fawa g Adr ¥ aaq fawsds gavg. fawwmacar o
arg-afeads ¥ gra g9 aF &7 &ftog gy AT g | grgraT a9 swriaa qfvut F frdeg
7 51 gar 5 arareor avg 35° a7 afqF S¥ @7 9% fGwArEedT § wlwd ST Afr E
aa: Asw AT ¥ geada 3dfaa gregied & fafwew sEgwa-fwat v, oy,
#¥T 35°, 60° TAT 35°C 7T fagraraear F qATAT FT U qeAAT {7 74T )

TS

Tyt $1= AFger g1 fagg ofkgq gf  wwfwald & gma 41 250 fasto gy,
qq” a1 Alg-wid F1 Gfrifagg Sy fGads 90 F w0 F sy FFar aar 1 Ba(oH),
& F799 % 37 qqT27 ¥ AeF  FIEFIIT H LF FF 120 mm. Hg, 35°C ¥ faffan
A ifr & afrss e | Vip—2 X Vyy 7T STASHIET & JIF A 35° @97 60° ax
360 <zt & fyTrA-#rar & AN, 50 Hz To #Yo @Y #gwmar & i—V afwaafons a5 gy
5T i, w35 3z faax ¥V, 75 favwa & B ax afeeg @0 &1 sigsdfees-gw dar
95 S1qr 1 aOF \Faszamﬁ—m{mrw'r-fam ¥ #9Y o famstq @0 ip |1 200 1 220
qlez & o7 qoq g1 AIEq FpewA & wwdqd i AT & SRR ¥ qgltes g §
HAT AT | 9T AT THF Ai=ip—ip 2T AAF AT 79717 9 Ai=100 % Aldlip.

gfcons aar fa3=mn

fawrarear & ip ¥ 3fg aar —o A1 ¥ gra gorm (Faw 1) 135° ¥ 60° %1 qmw 3fz
VA% ¥ graqar i & 3fg gs, o g=wax agwges favat a3 sfas 9t ) 7 35° 9%
AT § ip TZHT 7Y TREENF A7 G AT~ A § OF Freqaw g7 A g ar w |
FIATATET & 94, A 71§ d21 g% 60° q v F& 357 qTFST FIAT —YAI #
qG A TIFH qTAT 7AT |

BIATATAT I T0F AGFIT — YA T fawsia arg #37 & 2 w2 F faowsw™
¥ AT 9a7q5z WA AF TIAT THT F@T 8 B sragwras & T —o Ai # gfg &
TG A AT @ G, JAR wghy FewAy DA wifsw | gz fafeaa 2 fr Ve @Al
Sifew gz & gawifes aq ddeaedt af @ awar 1 —oyai @ 3fg ¥ fag Ak oF
warafTF Aifge aa & afarg ffaft 9 soear JIT & FAFT €qT  ISHAT TG 8
AT, FAT(H ATAFTF MAT €35 -FemANT TH & |

aq qqt #1 5t fafsz fawa o wdfea Frar s & |1 areen @, afaafid
a9 § $79 §8 F 3ATAT a0y frawea 20, w1 gwad qew s9fa gr sinaw, faay
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~%Ai ®1 o fafaez a7 gf g 1 STITET SUGEA IHT wAMFETE &; wa: fyvy
#fe & —%Al ¥ qeafors gfg =57 21 31 afe goz fear snar §, srofq el &1 fedt fafus
Favwaae srasara frar srar § @ — o A1 ¥ wfe S, SO fE aRE T e gar ¢
7% faaral ¥ sl afyamagwaall § Al ¥ g g &, o Y 2@, e qer
afzar aufe #7917 AT AT &) gwaT & T faww e il wifse o sthaey
gramar g, fral i ¥ gra g s WY aft fawsw @ w1 fear strar ¢ &t
gafa Teama & gt TSR safead ¥ o srefowe el ¥ Sy sreey &
T §, #iw s ey &1 ao gaaw gw ool faare § @Y 9 sgfa g &g
fexmgr & aiz 97 A § faads g wanfen fear sar & @Y ‘swie’ w2 wnar & st
g7 GRFNE W F TUIT Y awar &y

T gTT HlT A srEwwlEgs wrwwAr A IR, Ap=2 ot (FAF o T s §)
qEETE FT AT FAT 1 59Y N 99 i F gfe ¥ wgawar fawdt @ O oSy fawga-dw
ST AeTAA F A F A, & 3G 20w T fg w1 owwww f w9 F sgsfaes
fertim (wra: Cp) #1T A ¥ A dtq & (C,p) feutim & 9z § gar § 1 weq AsaAT
¥ g777 a9 Y g (30° & 60) ¥ oftag d0 & waes ¥ srewey W N F FIq 47 F
Tggdfaes foaxis (C,) # S¥aoiis grw ST 21 W G, quT C, 9 @I #T HYF
STy i 3fg ¥ g swwr & wwar g1 awfy, ¢ 9 ag fe Premange w5 A,
St — i FT gRT &g A ST & ) A o gfz ¥ arw — % AP T BT g adfad g,
fresr seq wrsgaw § Jaowr gav &

e, falwa: g9 frag aT, ¥ @agreaxa frwtr S T sl aur s sl
&1 faerae qut faeEw gar & 10 s gaw s swE & I w1 1w —Y AP F
WHHT &1 JAATHE 6797 §6 AT F7 ke wwaT § |

AR arear ¥ @A wERAr ¥ vearadT A fFar oF e fRar 9 & s
FOT ot qeaeq qoAr § AT ATert § Wl O § 1 Aq QIO @ 41 FIETNTE A
frq g R0 1 g weaEAT ¥ Y 9w T fRar 9 qear fa qrm i foe faesh
DA & gHATT AY N & varafaw gF5h QY F wRw, 16T afanifg o I3 9 §
oAt saxfaa ot %1 dsar ag I § 1 7@ qrw 7o QX & I SresTET Wigw TWE

gar g

NEqA qeqqA & IFW A Al F fAQ wew sii-fagreald @ Freifee wv ¥ ofc
afad foar o gsar g - :
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(%) fomsts & tuw gy wurafad @ifye sEear & aadl, qvamgst qur
‘et & 3F7 oF wigaifea awq & frafo gar g

(31) foe Fd-waa g@ar ffasear §id §

() =fawifyd oxa & Faa I TRIYST AT F97 IH G0 FAFEAT H1 0T
it & o gafaT g1 §; watg foa @agial o1 owi-tav e grar § |

(%) afoefog g & geamet #7 o5 fafse qrew dear #1 qwgw ST g1
sirar § srafe svg # Sfad @9 ¥ fAg ana #1 erdar g9t B, sralq wwer
JRAVT FWINEA & RTT a7 § |

(3) & oAt 97 swafsa gwmgel ar s & @1 GqF g1 9e afq Iaa =w
qTaT IR § e guagis agar faesia F Q10T ST g ey §

(®) zawr faetor wfasar 3w PIEY grav §, wafs daaw Pagr &a 91
AFgaT E§ )

(v) w= afq gaa =T AEEY &1 g7 ARV F AR AT FAAFTA AIIG-5ATT
a1 &7 fAdg Seav FeaT § 1

(%) faea qur sicgss fawal qx sigf o st 7Y fafafs stafta it &, sl
et qur 3% Mo frsw § #Y gww F gfa + A o F@ E

FAAAT-ATAA
st Yo fo vaTe ¥ Aew guETE) F fog FEw qraTd §
fdw
Y, THo YHo, HIe WT3H, 1947, 16, 19,
waTE, So, Ywer faufaar gfwen 1974. 1, 13,
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qFar g |

5. wt o1 faedi § Ay iy § Ry g & wre gddls wior § o amdw ¥ 3

6’

gafag = g )

CU

ST @ @ I (geer o M A ¥ R | R §TUW (Summary) ST st S0Ed |
sy § oot wur ag iy geo oz S iy G fad dfafia (Abstract) #
T GIUAT #V 7 %ﬁ“

swraAted faa s £fear wndy ¥ fvew 916 we 9T @ a1y WY 139 O 6w
VT wrae Gfrae ¥ ol 21 =ifgd | faed s &1 fae oo 8, Sed g amR &
o= o< g o | f@r | Fagt s wratey ¥ o anfese § §a12 S@r s agar &,
9T SEFT NI TaE AGF A7 &q7 gt ¢ HiarE gew o< (el & s dwwl & gy a9
oY &7 R
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